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ABSTRACT

This research was aimed to study the genetic diversity of the indigenous pigs in the
Southern part of Thailand using biomolecular techniques, which were microsatellite technique for
genetic diversity study and mitochondrial DNA technique for evolution study. Seventy-six
indigenous pig blood samples were collected from Suratthani, Nakhonsithammarat, Krabi, Trang,
Phang-Nga and Pattani Provinces. DNA was extracted and was separated into 2 parts for amplify
with PCR technique. One was amplified with 15 microsatellite loci primers, while the other was
amplified with primer for D-loop of mitochondrial DNA. Size of DNA. product (allele) was
detected by capillary acrylamide gel electrophoresis, meanwhile nuecleotide sequence was
determined by DNA sequencer, for microsatellite and mitochondrial DNA techniques,
respectively. Gemetic diversity of microsatellite data was analyzed by POPGENE v.1.32.
Evolution relationship of nucleotide sequences from D-loop of mitochondrial DNA was identified
by BioEdit V.7.0 and MEGA V.7.0. Results showed that the microsatellite loci were varied from
4 to 13 alleles with the average of 9.13 alleles per locus. The observed heterozygosity values were
ranged from 0.6000 to 0.7333, and the expected heterozygosity values were varied from 0.6280 to
0.7744. The genetic distances between populations were ranged between 0.1978 and 0.7095. The
pigs from Nakhonsithammarat were closely related to those from Krabi and Trang. While the pigs
from Pattani was distant related to other populations. Evolution relationship of nucleotide
sequences from D-loop of mitochondrial DNA results found that, the genetic distances between
the Southern part of Thailand pigs and Chinese indigenous pigs, Asian wild boars, and

commercial breed pigs were ranged from 0.0043 to 0.0372, 0.0074 to 0.0371, and 0.0193 to

1T



0.0498, respectively. The phylogenetic tree showed that the Southern indigenous pigs were
divided into 2 groups. The first group was developed from wild pigs, indigenous pig breeds from
China, Korea and Japan. The second group was closely to indigenous pigs from China (Meishan

breed), and Thai wild pigs.
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2.1 M3SWUNGNINNTAIING (Classification)
gnafhudaiitse lonfdenyudindusednouialogiy lumisTunaiimmzqnsth
uywdldhlsz Temfnngnsmani Tasmsauitereuitente luiun 9ifluennsuazmsdigns
Juiternufim devuyudldihgnsthundswazinsyfuliaiufldaty suluiiga
naneitlugnsty (Sus domesticus) Tavgnsinywdiaseiuegiudogidis i idend
225 TUWUT M3 WMAGNIAUUSATATINTIAT (Max and Asatoly. 2010; saFy Fn3 Ins-
WaY. 2540; Pond and Mersmann. 2001)
Kingdom Animalia
Phylum Chordata
Subphylum Vertebrata
Class Mammalia
Family Suidae (pigs)
Genus  Sus
8. batatus (Malaya, Sumattra, Borneo)
. celebenis (Sulawesi)
S. crytatus (India)
S. salvanius (Southeast Nepal, Assam)
S. scrofa (Domestic pig)
S. verucosus (Java, Philippines)
S. vittatus (Malay Archipelago)
Genus Babirussa (East Indonesia)
Genus Hylochoerus (Central America)
Genus Phacochoerus (Africa)
Genus Potomochoerus (Africa, Madagascar)
msﬂ%uﬂ;aﬁuﬁ’qnsmnqnsﬂwunawﬁ]uqﬂiﬁzgmﬁ'ua;ﬂuﬂ%aﬁu&u FuRuiuod
wesalunmassdi 17 ﬁ'ﬂuw"’iﬂqkﬂ DINT N (Sus scrofa) UAIBLFY (Sus indicus) (3UFE ANT-
Inswayl. 2540) Tﬁﬂqﬂsﬁmﬁémagﬁuﬂwﬁu (domestic pig) FumeaiFemunINgnsh

(wild pig) TugIsalgnsihdaeglu sus serofe FudlugnshfianuduelunmisdSudlyaiugunn



2.1 ﬂ‘l‘ii‘h&!“ﬂtgﬂ‘m‘laﬁ"ﬂﬁﬂm (Classification)
gnsifiudatifids: Tenldempdindudenudadogiu luadoTunadimmegnsih
wpudldisy Temfangnsmeani Tnsmsauitereuitovie luhunldifluennsuazmsagns
Thidtenufim aian1wutﬂﬁ’ﬁ1qmﬂmu%mazﬁwmsﬂ%’uﬂ;qﬁufiﬁﬁﬁu aludiqa
Aauilugns1ig (Sus domesticus) ‘Iﬂﬂqﬂs?’muuﬁémﬁuﬂéiuﬁ awpiuiis o iiesnd
225 AIRUT M3 ii'muﬂqﬂiﬂmwﬁ'nﬁ’m'iwmﬁﬁ'«ﬁ (Max and Anatoly. 2010; 5%y AN% 1n3-
WY, 2540; Pond and Mersmann. 2001)
Kingdom Animalia
Phylum Chordata
Subphylum Vertebrata
Class Mammalia
Family Suidae (pigs)
Genus  Sus
S. batatus (Malaya, Sumattra, Borneo)
§. celebenis (Sulawesi)
S. crytatus (India)
S. salvanius (Southeast Nepal, Assam)
8. serofa (Domestic pig)
8. verucosus (Java, Philippines)
S. vittatus (Malay Archipelago)
Genus Babirussa (East Indonesia)
Genus Hylochoerus (Central America)
Genus Phacochoerus (Africa)
Genus Potomochoerus (Africa, Madagascar)
msfulyaiuignsnngnsthenauiiugnsiidessuegludegiuhy Sudususdis
vSesalunmasssdi 17 ﬁ"ﬂuﬁﬂqiiﬂ BINTN (Sus scrofa) UATIBIFY (Sus indicus) (3UFY ANT-
Tnsway. 2540) ‘Eﬂﬂqnsﬁmﬁxﬁﬂwgﬁuﬂwﬁu (domestic pig) ﬁumm‘?ﬂmumfuwﬂqnsm

(wild pig) Tuglsgnsihdaeglu sus serofa FuflugnsifinnudualumsilSuslzaiuging



i <& 1 ) o ' 1 =
fgauaznsza1eliialan uazgasihmueFoaz fusen Sneglungu Sus virams Fuily
UTTWYFHVO Sus crystatus TooiHugnsinuualudszmeiai@o (Fud maszna. 2546)

ANUUANANTEHINGNT TUATLNA Sus scrofa WAL Sus indicus AWAAITUAITINN 2.1

15190 2.1 WS oUROUANVUANANTEHIN Sus scrofa WAL Sus indicus

Sus scrofa Sus indicus
< ' 9 1 ' L )
- uAeuse 3991 numu gde - fAesde highe
- venlng wynen vien - wduazes Twouau
v 1 =] o o <

- lnalng azInnuazeatan -_#aan nszgian

L= %’ T & = o
- Imhana Wiamluues Iay < Nuiiumnn

o § o g 3 a a <3 [ <

a1 Wedaaniidesu Uamde - waguay Tadluvudlue s

- Maurtes

= s < ' =]
- wsapdn Tadluvjanilueadn

ci o B a o
NI : UYL AN Inswan (2540)

¢ A & =
2.2 WUFEDIN NI INuUazaNYUZM AL
J o g g { Ll v Qs Q.l
gnyiuiios Inuilude Hassgndasdmaneglungy Sus indicus anwaizna lilvesgns
J A A o Qs g @ 1 9) ] 4 o 1 9 9/
wuiiies Insde ddadu Wareutnlvg Tuanazaz Iwnuay ndweuiewiy vivazdew
" o 3 - ‘p‘ o = o | 1 o w o =S 3 9 =
9oy Aan vina lauiivmiinlssina 8o A laniu diulvyad) YU RlNuNed
17 195 AU g1 Shsims I giaulatszina 180-350 nfudnin oasimsnlasuems
o Y o/ Y =t A« A ' a
Uszana 5-7 Tullonadios lusuwn fedvosgnsiuiiosfis vuniudeanmauiheins
' o I 1A 9 .:f v 1 @ ; -
uaznuaeminsnas 1 lallueded Idgnan asagning aznumIuAeMIANYI gnynuiie
td
Inofivaneiug aunsoutieldifhu 4 Wug st (nsuugdad 2559; sad Ant lnsway. 2540,

Rattanaronchart. 1994)

2.2.1 gn3viug Innd) (Hainan) Wugnsiiuneinasuldveslsumadu Hunamuey
o 1 a A 4 o oo A ) v
souSuindugnsiudlesiugwilsveslszma’lne numanemalduaznianan dnvae
d 2 o o ° a ) 1 H o ' a '
2 11l e iosun dinlidduduusnada lnauaziiuie w2 T Taswdn ) synouey
2 a v 9/ 1 o w o ' a 9 ' s o
yuanies avdes Tuandie dwaethunans ndweu az Inadn vazdeuiseu Hons

a - & o A -y 3 ar a o
mswsguay Talaanwugnuilesiugoun vualamufidididiviin 115-140 Alaniy

“



ar o o g ot - s s = ay o s = =
andiviidmin 90-115 Alansu dasimswiaudu Tnduas 236 nfunazllsz@niamms

FURUFNANIN A9MIWA 2.1

Ml 2,1 BAEIZNNNIBNTWIBIFNIAUT IHid

M : naulgdnd (2559)

" N z 4
222 gnsWuga (Rad) 3 evuingy Tau (Kadone) dlngnsiuiios Ineiiivuiadn

9
@ a
s

= &4 ) .:1. A " Y & - o w & °
figa @auinlunasziusanBounilonsuais anuaeia il fd) a1 rdadunay

by

8 A aw

[~ a \’:’a v A‘ 1 a P-Y 9/
ou nsggntan luyianatas e Joel UsianFen louiu wiguay Tad vinalanunags

e

11min 100-120 Alansu aadieiiimin 90-100 A lansu AINTWN 2.2

MW 2.2 BAYAUTN NN INBIGATHUT 1A

i : nawledad (2559)

=

2.2.3 gnINuENI (Puang) HugnshlivunaIngindignsiugsia wulumanziueen-
Roaniloneuny anvaizna l1l TAamisddmoumn wufeuhdugnsnug luwd lud
1 { a uﬂ o = ar af o = g o
ah az Tnauay ndueu v ladufidadiiivmin 90-130 Alansu dufiefiimin 90-100

dlansu ausonudeannuindon18a danini 2.3



MNA 2.3 FAHUSNIAINTHYBIGATHUTNI

1 : nsmlgdad (2559)

L2 g ~ ’ A = =
2.2.4 gnyWugAe (Kwa) 119395 ondmyavig iesnniivemiluswumiudyisey
v g - SR P 12l A o & = @ o
an sl ugnsmudesidivinalvaiigs winaneniamile dasaena i Gadegnswug-
¥ b 1
Tund ualvinadnndades didadulvgaa aynvasgnsiuganonsunzdund
~ ] = o & 1 (%) i o 1 o 9 o o [} [}
fisovgnsnudinanangnsnug v luylveg snidades dhnan sialue) wandeu
U 1 1 - c { o’ %‘ o
waswew aelwaan winazdoutidon n3aiu Ind d2unn vnaladuiigadiivmin

[ 4 o s C;
90-120 NN, HaLANERWINEN 85-100 AN, AININT 2.4

M 2.4 ANYATNIMEANYBIZATHUTANY

an : nsmlgdad 2559)

P o -3 ) ] g = o A A - |
m'smﬂaqﬂiwumaﬂuﬂixmﬁ‘l‘nmﬂumsLatjauumwwms:Jmﬂﬂ'ﬁmmuunﬂsmau
o

1 s A Ll s ¥ lg 1 o’
litedlugsfonseordnndniiosnin lidudumsasgu BSuudezides Hgauluaudad

1 A a o 1 g) ! 1 ldy. g) a )
wionasausIsmsiemsAnIsominiu Tasdiu Ingiflums@oawuauduanmygin

ﬂli 1 = I ' ﬂy 4 Asy at o
13 W luruunvseufivielna Taouseenilunmsidoaiioiogn Aevz@osduaiaeouas



| o 3 Vs =1 Y w g ¥ o ] U
TiAduegiusIaigagns drsmdndessumnauazmsdeuiionisyusmiiie Taodau

L] g Y 3/ ,&’ 9/ A Ao Y [V 9/ o [ - | A
Tugjazidsesivay 1-5 @2 Momnsuuuiuihufeiisidndulavidluvdanaudufianie
@ 9 4 2 g 1 gk v 9 ~ 1 3
anlutesdu uenndufazflueimisaruudezm 1§ lundaziosh 1uveinndae

HNAYT AnTjaazIaiaa19 (FUR masega. 2546; AN SAses. 2520)

=
2.3 dnuazdlunvedgns
A aaa 1 a A o a d P Y A =
falidauaazriiavzlisiuiulas TuTanuazdoweiuanarenueen 'l wieoivezdl
Swmnuieluuensal wulasugiy sudugashiswulasTulen 78 uag 38
°o_ o = o o o ng 3;
Tas TuTaw mwaay (@3and Sauasdo. 2552) S1aulns Tulauvesgnsiuilosiinaviua 38
175 Tu Ty (somatic chromosome) 138 19 § Hvwiayszunm 2.8 x 10° gud 1A10812 1,997
iUANO5 AU (cM) (Cunnigham. 1999) 891 Tas Ta Tarsimed 1 guvilouudaifosgadouy
a A o3 1 |
siindu Anlas TuTlyw Xx Wumedls uag Xy @huwar daulugasihylsiiidios 36
: J U = o 1<t
Tns Tulay luvuzigasgnuauvesgnsmilesuazgasthyIsuisuaulns Tulvveghn
nanansfe 37 Tns Tulyw (3UA masega. 2546)
H ] o Z’ 1 U nﬂ'
3 Tunuesguns lealszneusavamupiuisatanguainsaua 1ddl 3 nqu aqui
& oA oA = & & - a R\ | A |
MUY ADNGUNWULINIIHUIATIAD | Uy oA single copy sequence H3® unique sequence

=2 o d ' t 9 a - 1 S0 g Iao ' @ ¥ 1y -
Ferdue Ul Tasuiaseialininndr 1 ganld ualisiuow lnin laundiuvestu

o (S

gf 1 1 H o a I o o o g (Y] = 1
(gene) NIMUA NGUN 2 Ao AqudaAULa TuguNIzHs emIuRlS IR DIUAs I AU Sopn

} v

repetitive DNA ¥39 repeated sequence H1AADWBLS UM MR UAIA MDY 1ruTlya
1 3’ [ ] g, ot ! . ..
WAAINEN 6-10 U 1A B ZU M 100,000-1,000,000 AFI9LI5ENT1 highly repetitive
' @) et o - 3 A ' .
sequence uaonudmAT g e sEe 50-100 A5 Fond moderately repetitive
sequence (Max and Anatoly. 2010; fi3NNd Taus Ty, 2552) Tavrlnana luvzidluddwen la
gnoeasvauazilatenmuBunsaoslTunas TisAusiiaaieg (ialld afesmipAiu. 2547)
&L A og 1 g ] 1 T & oA %‘ T = = ar %’
Fsaduelunguiluisesniiu 2 nquissAonguianuazasuilunguy Tnsosdveyadh
l.L‘]J‘Uﬁ"WiE]‘I*?'N i3580 cluster repeat DNA 130 tandem repeat utseenidy 3 viladesmuuuia
Ed o 9
YDIYATUASADINE1IALL]
. o a o Aa o o 3 o & '
1) Satellite DNA U eadueNNSAULAE1AUYUIA 1-6 1T HI0WINA 100 1Ud
3 o ' g & 1 o 4
Taelis1ausuaazdunalszanas 103-107 A34 satellite Taona 1y 1 l@vims il uu
9
HAZWULNGY 1-2 duvisae 1ag Ty Taaminiu

o

; - . 2
2) Minisatellite DNA usnsfidueiidrvumasigiuviia 9-100 we Taslisiuaus

= o @

v [ ] Y o 4 J y ¥ o "
11&“91'5139’['".1‘}11-‘!0 10 — 1,000 A543 "UﬂﬂJ'LlﬂqMﬁﬂﬂ?i“ﬁ]ﬂ]ﬂﬂlﬂﬂigﬁﬂﬂ']uﬂﬁN ﬁ?ﬂﬁl’lﬂﬁﬁ']ﬂ‘ﬂ



2 o A d = gd 4‘ 1 o g
wandeaainy Avwe luuTnaiilinnurainvalsguiiewinnuuana 1988 1IUT
¥
1119A5 9919158071 Variable Number of Tandem Repeat (VNTR)
. . o3| - a A 7 = o w g w
3) Microsatellite DNA 1i]uasfiduenanunuulsvoinnuenigs Iaduwasiagiu
¥ [ o [ ] 5 & -

v 1-6 e Tastiswaua lunaazdwmrda lumu 100 a5e wuna T lud Tuniionlslu
M3 ANEIAIUNAINNAIENRUTNTTNVEITINFIA (AN BUNITISU uazAmy. 2544;
Koreth. 1996)

g o o " = 1 . A‘ ] ] =1
MINMITIveIdIALIaegns 2910090 119258071 dispersed repeat DNA Fautivgoaiily
¥ ¥ H I %’ | [

MIPUBIYALUAFI7)D4) (58031 short interspersed (SINEs) Tvuiag1nioondi 500 guud nazya
{ ¥ 1 [ 1 g [
NMIFvRIALILANI AU 58027 Tong interspersed (LINEs) JUM1Av0%A%14I0N1 500

o =t o

¥
g Tegiuisuiddueusneil 1195z Tonllumsigaidydnusidiuynnanse

4 aaa =

ANHULIRWIZYDIAINFIATHANIN IFUNITANH IS tandem repeat 4411 minisatellite 11AY

~

. Ao w ¥ a ' ' ) v = Aa A ' P ' i
microsatellite numﬁummmﬂuummﬂﬂNnulmmazmumwsam‘:ﬂmw variable number

of tandem repeats (VNTR) (m“sﬁwff SAUITWY. 2552)

Genome miDNA
3.2 Gb 16.5 kb
25 g 75%
{ ]
Genie and Extragenic 21% Unique/low
related DNA P copy
2%, | ! 722 Sy
Coding and e ahe 46
regulatory Non-coding it 2| Repetilive DNA o Interspersed
regions P repeats
—[_ TR [ 1 W X 1 !
Sateliite | | Micro- i- NA
: i se || tne || LTR o
DNA sateliite satellite transposon
5% 1% 3% 13% 21% 8% 3%

= a ~ = - g
MNN 2.5 LLNUQHS']I’JE%LBHH‘UQG%I‘IJSJdluﬂ’lfJﬂLfJuLﬂi[‘EN’QﬂE

31 : William e al. (2010)

2.4 w5eanInaluanaiuMsANIIANUMAINHAEMITUENTTN

m‘émwmuwNimaqawmﬂﬁaﬁ'ﬂum::ﬁaﬁ’?ﬁa?}?ﬁﬁmmﬁ‘lmwmwm annsarhun e
*ﬁmunﬂmmmnwha‘nNﬁ’ugﬂsﬁmmzmmsﬂdwwmﬁﬂymz&uq"lﬂt?a;'ugﬂ"lﬁ’ 119
oomiilu 2 szaufe seduTsdu funsestvaeuii Twanaves TusAusiadequazszay
a d

) ] o & A = o A d )
A 1uMsasRdeunNuLAna1NveEIALTING 1o Ind luTuwanavesdidue (gins

1NN, 2546)
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2.4.1 wn3eananelilsfiu (protein marker)
MsasIaeUAINMaINaIeYeITeliFia Tasldaauuand1sves Tuanaves
' [ £ ]

TsAuiiluesdszaeuie 19 lumstsinnuuandrsvesmonug ludidia douuon
Turanaves TsAudromaiiadianTas Iisdea udrRedounnovvesTsausumizdroasi
Lo o a A ¢
gy wenanHdsansaldlunsasrvaeuguuuvesey leiutsyiianse'lo Ta lan]

1] A = ) 9 1 1 d'l 1 Y L] ar
139 inTeanne TusAugmibunlgediaunsvare esninar 14916 lugeunnidn awnse

asrvaey ldanaredumiatazuovves TusAuns o lo e lsddtinsvudausunuy Iala-

v
=y =

a o . = v ' 3
UUUHUN (codominance) %\1'61"]3]1501%’1141’113!.!.ElﬂﬂTllll,m naszrIueu Tdsaunduuuy

0
o )

ToTu lsdauazisame 13 lade'ld usetie1sAnmasesmne IsAuAddidenandina
Y

° a g 9 @ & o ! o s Ao =2 Y =
ilW’JﬂEJHTIMﬂiNﬁE]UEJWﬂW’Ju‘lnmﬂuﬂuazﬂu‘nu1111ﬂﬂH‘lﬂElmﬂ”lmﬁmﬂﬂﬂﬁ’w (gene

. a d =
expression) (§IUNT ﬂﬂﬂmﬂmma. 2552; GINT NG, 2546)

2.4.2 19309%3NUMBMID (DNA marker)
4 a d 2 o w ' = a g ~q ¥ A o
AT DINNIBAB LIENNTEAT G1AUI Ay L svesddman 19l unI o an o1y
o a =y = o ] =Y
anuiuendnysivosdeliain Iasenadiduvdsuulns Ty ey lufiundoe (nuclear DNA)
vieluseuniuadiau naolswa1ad (chioroplast) lulnfea3 8 (mitochondria) 1AL 150
v @ o - =1 H ar 1
arnaalildagugn’ld miFusdvesiandle lndlumovesdwueiilmendnuaivi o
Fonn InduasWFu (polymorphisms) lunsazFefidan inaalisaalanuuandradiu (fiws
IAQ91Y. 2546)
v ad a8 A v = - | a =
MIATWABLTLAURADUIDLTBANIINITAT VAU 115AU Ao Tuanavesdidued
anuadosndunnllduund) munsodinswiaindedisignnu 13dunasuud
A ad o s Aa 1 o A L Vw2

uazilesninawueduesfilsenoviiliogluradinouyniead luals wauiiu Seawnse
s d 1 A =S = - oA a 1 1
asnasvAueNnmiineleg srezmaTaau Tanseanwneaisinnlanld Tasls

-3 [ - o ' a = - ¥ P q 1t gy 9 =
VUAUTNNLIAZDN As IR UAUIBTINE IR UTUNS oo ndaun T leud 'l aziinns

L] T o Q a‘) =% Q- -l as
uansoannie lin 14 Sansremen1dTas lisidansounqunsd Tuy Uszaouduiinsas
A - d 1 U A o Y 9y 3 A& o 9
AT ABUATBININEADUIBLUUANY IHidenuining v lims el wedluas ey 14
pd19n19un9 Uszgnaldluduang 1dodralisida @Sund JozTenanga. 2552

wsesmAueanIuseenitiulszanlnaq 18 2 Uszian Ao

2.4.2.1 Hybridization-based marker 9 fionanmsidngiuvesddumaidugouiu
o oa g v g oy | o =t
IENINABUIBATINABY (probe) NUADMBNARBIMIATIVARY TAUAATBIMINgRS IO WIOAT

(Restriction Fragment Length Polymorphism, RFLP) HlunisasaeunNULANA I DAY
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H
o

=] i a Y Y Y [y J
naMa1gveIvUIAdd M IINAINMIAAdeu Iaddatuniz Taverdordnnisiin
A Ada = A v o ' A o w A a g P 1 o ' < 9
AT Iad nrilanseasmenuiiu dgeulididuiuansefwe uanaredu lauindidos
danalidir1a9as (recognition site) voueu lwidasunizildsuuasly 391dvinauas

o Py = a — 1 o [ a
VIHIUVDITUARULDNUANN1INY (Kochert. 1994) 901NN 2.6

[2]
Gemamic DNA (Agarese) gel
exiraction and digestion elecirophoresis “Southern blot”
with restriction enz yme
- = - aper lowens
U - slaed INA |
N~ B outof g2l
r s i % } 5
s i N it = (6]
. B | Autoradiography
' = " ] 2 IBSEIVON 0, reveals size of genomic
~] 'z trarefer rol'n 04N NaOls;, restriction firagme nis
: denatures genomic DNA) bearing cloned DNA
sequence
— =
f L)

P

5" ACGTGAT..TT , e T, ITACCY | A -
SIS I IeRTIRGEY | v e e’y
5 WOTCAT ... TTAR 63"

Derature,ts make

Used as template in DNA s
C?ed DA, symthesis restriction, to radioactive (and
T make radioactive nomadioactive )single
comple mentary DNA stranded probe DNA
]

2NN 2.6 maiiaosonioan

311 : Paterson (1996)

¥ £
S o o A

4 s | - o r
ﬂ'lﬁ'@'li?‘i]ﬁ'ﬂ“ﬂEﬂ‘iEN‘PElI'IUﬂmumiﬂﬂﬂﬁ1%’Eﬂﬂuﬂ81§lﬂﬂilﬂﬂﬂu‘l}uﬁ'ﬁuﬂﬂ‘u ane

1
Ao do o

a g A anx ) o & Sp 9 o 9 ¥
AueINTINFIANAnIn AT I9reu LATRweN 1audadueu lanidadume s1nmiu
o 2 a o A Y 9/ a ad = 2 1 a o
i liusnvinavesiudwuendesnsarunadindan Ias IisFa udrea1efiduean
adg 1 1 e o W = a o v
wadaalas Isdaas ldvuiumusuilame s hllgumuiatudunsaiiindon 18
4 ) [ o Aa @ o o A
Hawmesun lovs ladrufidwensnaeunie Tnsusumz Adanaindomsfuiuannged
winasilasadidurssiamy Wgesisasud udrlenswdoudumisesaudiduehiiua

o 1 @ =1 { -
ugaunudeue Insudldasnasy (§3ns ingaw. 2546)

2.4.2.2 PCR-based marker efiondnmsiiiuSinaididue Taolfizurgn T Indue-

' A
13% (Polymerase chain reaction technique: PCR) 18un 195e9MINee5 oM (RAPD marker)
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4 .
(William ef al. 1990) 19309r3800HIDAN (AFLP marker) (Vos et al. 1995), HATIATBININY
‘13J1ﬂil,l,“h'ﬂmﬂ‘lﬁﬁ’ (Microsatellite) LGl (G R (SSR marker: simple sequence repeat)

¥ v
(Brown et al. 1996) #33i510aD0AAI1

d
1) ®15107iA (Random Amplified Polymorphic DNA, RAPD)
I~ { = A & ¥
msasnaeusseiadiudsnldmata Indwes alumsiulS nadudiu
ad L) L4 = d gfq 4 o= To o A d a
Ao Tagldse Tomiannddwensd Tuuuaz 19 Inswes 7 lusumizmizesnudidueuS e
- : = 5 i Ea (Y =1
TavS1aun il (arbitrary primer) (Williams ef al. 1990) 3sgmnsangnuawedhvugla
o T 4 A o g [ o g1 A o A
nagdunie e15efagninnlyeulirlymiugeswnevnaiiessinerseiailu
A = g = ] o 1A g a & = -
AT eanINeARUEN imnzzs v weus namiSaa lauu Ias Tu Tvumileu
o = 1 2 = oy & o A @ oA as = =y
o15eveai uazauLAnA 1S e INd I NEY voIes o Nl nnaluanyaztinaz lutiuaw

ar

a g A o ' & & =dr— ¢ Aae & A A% P )
AueNdmvania dulweSearineeieiiaveallu Tatuuunuasames (dominant
marker) 3¢ lignnsaueanuiananszndnguiniulslilaInauazisameTs loTna 14
(Stuab ef al. 1996; Waugh. 1992)
o A 201, a a
N15A329A0U015 ENAV IR lasnsiuls inasuaufiduedramaiin Tna-
weise Tnald Inswed n s umizimzesnuddueus nalauSnaniisaai 1dpauiuds
5 o a Ay Y o etA o ) a ad =)
vniwhrarnanf laanmsyifiseisusenvuiadramatiadianlas IWsisda luezn 1sa-

wanazdouden o Tus 1ud (ethidium bromide) (Whitkus ef al. 2004) A3 2.7

#20073 1 feus 2 Mg 3
lolulelna lolulelng waialylzlne
W i =, =t i ¥ T
f i i X i s t
1 PCR I PCR l PCR
damuowlal
ANIUNIE
1 2 3

:; =) o'y 2% a A o @ g do o
HMNAN 2.7 ﬂ’l‘iﬁ‘i’ﬁ]TWﬁﬂJBiﬂ"]ill‘il'lﬂNﬁNﬁﬂW‘]iﬂ’]‘iIﬂﬂﬂ'l‘iﬂﬂﬂ?ﬂﬁﬂuq“ﬂuﬂﬁ%%‘lﬁ"lz

i : giums Yoz Tonanna (2552)
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2) peNea (AFLP, Amplified Fragment Length Polymorphisms)
2 =g 9 ' 2 ad - g
fhussesmneiildasvaeunnuuandsvesdudduei ldninnsdesdae
o lmidgasumzudninnmnSinadil §isogn T4 Indwesa adredumsiersen-
4 A L a A o 4 =t '
weait iiesninduinfSunaduddueidaldimuazlitnamnneu liannsaasivaey
H [ ° [ o
18 msiugnssuszgnissdeu laidasunizaessyiianidumiseaduanaaiy Jua-

< Ay v " Y oo & oA od o 7 o a a 9 e
wwed ldvzgndsdridusudidweduasiziinsusiaaesyiia minlinisidgh
- L4 . o & ad o ol @
MWIZI1Z95 TN FUAD U IN5100F (primer) AUFUABWOFUATIZHANI WITANAzIL
v oA 2 aag o q Vi o v ¥ oa A 2 4 ) A
Aaden Tududwweaidhving sem lvadwemaniuinsmuls navy Sontunsumsing
a d & . . . a oy ¥ o g et v o
Ysmnadidueuuumnziiiiselective amplification. Y111 IdyuAUDRVLIALANA AU
MU AN auenvadlumatia Indezaian ludieadian las Iis&a (polyacrylamide
gel electrophoresis) Iavanufulsyasuoudiduemlsnguie ullsing Wlunaninmsi
A 1ot o P A P o a H
w30 lullvesgadaon ol andwasosnnueeAteaitalinus unzuazlianuaiaue
o ¥ 1 et a I -
Tumsyhahgenetsiofid (g5 uns Yoz Tunaana. 2552 ; §5Ws 1R, 2546)
= ~ 9 5 - s A [ =] a
madaeeNIeaNlsEAaUAIY 3 - YUABUAD MTAAYIBNTUDIAIDULDN
foan1sasnaeuddiou tiaas e aeariia oyl Rl Lag Msel udtoumy
. h o 4 < = 2 ag A 1oas a :
oligonucleotide  adapters udainsdenmulSnayuddueNisaudany ligonucleotide
=t ' ¥ £ aa . & ) a .
adapters INE9UIAIU TINUUTILENFUARUEANMTINLUTIalas1Hinalia denaturing

polyacrylamide gel electrophoresis (?ﬁiﬂi N9, 2546 ; BUTSAN LIAANS. 2548) AN 2.8
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GAATTC TIAA £ &
CTTAAG AATT
l Digestion with Fco RI uax Mse |
FcoRl adapter e TA Mse | adapter
YNy
e S
A . T
T TAAC AAT

Add first primer with 1 selective nucleotide

e ‘

. AATTCN i 4
[ EREYYRIpSE- o NS NAAT

} {
Add second pnmer with 3 selective nueleohde

NN

B AA T T VNN NN S A Al 1 T
W AAGA SOOI /A e e AAT

Selective amohfication

+

T AL TTCTTG P00 NN PN N T AT 1A
W 1 AAGAAC 2R KRR N e B g 1 | GAAT

l

Get electrophoress

AN 2.8 matiawevitead Tnold Inswpiniisg

N1 : Primrose and Tmyman (2003)

3) lulasusnmalanadute (Microsatellite marker)
o o ' ad Ao a ¥ b '
luTasuamma laitlud e sdiduehiididuiyadhgedus Tasviae
Hraulnganndl 6 guia i (GTn, (CADn, (GATA) daglsimanaiulszans 10-50
¥ ] ¥
a33 nazv1wegna 1/ Iulas TuTay Tavluudesdumisslanualsduge ileanndiuau

¥ { J ar J o L] = e u'; g
FIuAna 19N lunaazd il s Q¥ Yaasaeasie. 2545; Tautz. 1989) lagna liwad

]
o o ~

1 J w o T oA %’ " A =S A o u’n:i
wmaill  dniaauuansumzegusnuseuquadiaeiios JelimsesnuunIniiuesn
Y 1w ° U JA'E = U 4 4 % = .
ausagruuasumzmaiiaesondn lulasusmna lasiinsiwes (microsatellite primer)
o . s . . . ¢ ¢ v A
130 1AIOED13 INSIN05 (SSR primer : simple sequence repeat primer) TagInSefivariiez
2 A 1 ! 3 I 4 { 1 T o
dugaisuduvesmsiiudSinadiduevesdmiiuwamdeiiosfiogssnhawasume
2 ' o 5 %’ { L
TagnNUHAINHANBVBIFUADUIBVLIAAIE) WIS IMINAS o aLas T Talidu 39

annselfiswenanuuanaesenedelidin 1 (@3 1nga1a. 2546; Brown er al. 1996)



- o = & = oa 1
MINN 2.2 I.‘LEfJ‘].l!,‘Vlﬂ‘lJLﬂﬂ‘l-.lﬂﬂlﬂﬁiﬂiﬂ@’ﬁﬂ']ﬂﬂlﬁ]ulﬁlll‘].l‘l.]ﬁ‘lﬁ"]
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YouFouiion RFLP RAPD SSR AFLP
1. HanAS dameaewe mulSnady  mivdTnafey  wuSnafey
Y Y o a o Aw ¥
daeulmida wdhninedie  wuShHandly  ehdadae
o o a oA o %’ 5 9/ d o
Jumizuazii maldaf@e1s  yadaugdas oulwida
'3 24 '3 a0 el '3 o 1l
wusesu uden  Iesldlnsiwes  mailladiders PUNIZVNAIU
Qs 1 g/ a e
A Insu BV Arumaiiais
o
013
2. M3na Ina msasulas msldsundas msalasundas  mslasumlas
103 N YOITAUUA N VITIAUWA N ANPEIUIYA  ADINTIVOIYA
a a ¥ ¥
HANNNITNA  INATINNISAANY &) a1
o d L @ o (
WUY (mutation) ~ WUT (mutation)
Tasmsy Taomsl
¥ T =\ ‘g‘ 1 -}
FUTIUVDIA FUTINVOIA
o ek o = X
OB DUBINUYY
viewmene ll  vsevianiall
3. USinaiiny Ty g Funn thunan N
Ay
4. szau Indues hunang iunans 0g 1hunan
e
5. MIUAAIVDY Taladiuuus Tadiuuusd Talatuuuyt Taladiuuud
HAUAD UL
= s [
6. USadwwe  2-10 lulasasy 10-50 10-50 1-2 lulasnsu
Al Yulasnduy TuTlasnsu
6. AUADINS liidosms lsideans doams Tideams
nydeyad1AY
W
T o3 T ] 3 [ 3
7.nsnsvaey  1enseluldnld 1314 Tevselulenla  lewseluldn’ld

s

TIUANTNT AT

31 : Aaualagnn Carter. (2000); g3und Toz Tvaanna. (2552); F5NW3 INGI. (2546)
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o A
2.5 ﬂ'nuﬁmﬂﬂmﬂmawuqnﬁummqnswmﬁm

251 anunannMeMIRugnsInvesgnsondeyalulasuvamalan
ANUHAINURIENNUENTTNVesgnsvIntoyalu Insusamalavaunsavims
asvaoyld lnverdumaiinl §sogn e Indawesalasmseenuuy lu Tasusnma lan Ing
& v - ¥ o d /q ¥ Y A a
wesalegiIInInusnugavesdue luInsusnmalasi Iisoiige uaslifSinaves
4 4 2
antiuuaslaTla@y (GC content) Nitioawe o 19 lu Iasuanma'lad Inswe s amusadsy
v o £ ] e 1T A 1 & g;dc a ay v ana a
nudLueduuuy ldedauivdiidumiudsaniniuy vinmiudnihwariai ldnnl§isnina
a ad = 4 @ a
welsa Wusnvnadlrumailawadian 1as I aa TueaiouldlaonalUfe Indesasan
o A 1 ' - 1 = 1 & = 2 v
Tusvariiosnin InseadesznigTuanailuiain uazliviaresdnisains ousnaudiu
oA UIeNABIMIAT TR TVIIAanuaz IndiRe s 18 dan i 2.9 uaznwd 2.10 M5
3
asaevrudiowathuinsrnsansziild 2. 3% Aes Masaudiuanng siuaz 35 aea
v w v o R ' P o a g “y ¥
MINUTUANINT I Famwisadourioanoeiaey Tus lus nazaisaanainaduiei'ld
nnmatinlfaser Tnames akeas igosts diauil (Scribner and Pearce. 2000; Koreth ef al.

1996)

Accassicn A Accession B
1 1
it GTGTGTGTGTCTETGT e G TG TG TG T0PGTETCTOT G TETOT s
——— CACACACATACACACA e CACACACCACACACAACKTACACA i
I | l -2
5T GTCTCTGTGTGTGT GTGIGTGTGTCICTOTOTOTOTCT w———
e CACACKCACACACACA CACACACCACACACAACACACACA ssemsm
Amplified preducts /
A 8
1
g e 3
= PCR primers = | <= Length ditlerence of
= flanking the - ~— microsatellite alleles
- microsatellite '
locus

Agarcse gei of PCA products

muil 2.9 Msasaaeunanimnsoamang luTasuanma laidaomaiinl§iz e Indwew e

1301 : Kochert (1994)
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M 2.10 waf Idonmsusnvnafiuiedltezn 15190 (agarose gel) NBaNABIOTIAN-
Tus lug (Uu) oy Indozasa lusiea (polyacrylamide gel) Ndoudn silver
staining (@19)

d‘ w i
NN : DUTTAU INAANT (2548)

TudTapfumsuenvuiaves by Tasusnna lasannsariinsasavasyldarunseile

a a a o s A A ¥ .
AT IZHLOUADULODA TULA (U 17509 ABI sequencer (A793 Automated Genetic Analysis
1 4 a a & [ =)

System §1 CEQ-8000 A 14139AT 10 ADLYUIAADUBF WA UN T BOAAA (allele) 1A 1fazli
' o oA & o w = -] A ad Y] aan v
yinauanaRmuiissisua lasnsihaseastiemeuunusnafnuedlol jseign s

= = d o o
Indweisa Tasmsannainvlgesismaudny lulasugsnmalaiuidanes udniunuon
1 o 1 as 4
w11 1AYHIY capillary acrylamide gel 11AZATIVABUUOVADUBHIUAINT N ADLVDUATOY 19
o < 1 <
HANNITVDINITAAA LAY fluorescence Uszatanauazuaauilunsser UL IAUBIRADU-
¥ . o) @
iouaz dye signal 1aofins 1Mo UIBINATIIU (size standard) (HudalSouiion (gud-
ma T TadInMNMIMsIAEAT BMINFUNYATANAAS. 2560; William ef al. 2010)
9y sa & a g A Y a a P
dodvesluTasuammalavineidludwweiny ldunuazaseunquied Tuy vsnu
L g) L5 a’J = { o
asnaeuiudduetsdug dAniudduen s isiiudedigunmanay 1905 uauiio
Fd
andesfainsaasnaey 1 uennntiudazdumialinnurainraiouana1aiy Jaause

wendmwudsimuizanlunisasivaen | wudideamsuenanuuandienielungu

148332
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dszans Undendumianiianuvainvais ligannin uadinesmsswunauuana e

"
= U

ugazdredenasvden ludumisnlianurainvatog iy dumuailisiuiudada

' 1 a4 v d o et o o o q 9
wnn 5 sagavu I Bansduiiudnuaziivaedaaalulada Mldaunseaseaouny

' ' 4 A
tmﬂmq"lsa’i'mﬂmnﬂ?amnwimaqaauq (Tassanakajon. 2003)

r .3 & 9 = - -1
2,52 anuMaINHMEMINUEDIsHvesgnsHilasnndeyalulanawasaafiidue

Tulnnewes odlusedunmaaninmiimlunsmolsazduumamssnuldun

s o o Y a1 1 g) = A o o
iwad NA-vueiluvesdes wadaiulugilsyneudieluTanewssvadiduenaloya
TS naRBuemnniandsaeue TnssadnuoeluInnoue vafd wevesdissa
aaungjswdegns DdnsuzilufouoindyaguuuaumIu (double strand circular DNA) i
YAz 16,770 giud (Lieral 2013) Tostlseaouiihuuaniiiin (G) uaglaTadu (©)

4 = | o 1
sz 44 1Wesisua naztisunutulu lulanewesvafduenanua 38 oy Taodunia
qaﬁmrﬂuu?nmﬁﬁ 8037 control region HIB displacement loop. (D-loop) 30 hypervariable

region

Control 4
Thr r n p'h !
CYTB \,—-EE‘L\ 25
Pro ‘ Foy
7 4 :
Glyy @,
NDg d
NDs L Leu
Pig mitochondrial DNA } NDI
Leu < 16770 bp
Ser Gln -"E lle
His Ve,
Y Nn;
ND4 P
sl N
‘D.," % ™~ rf‘p
Arg N Ser
7 ' \ COXI

ATP6 Ly, Cop ™
" -I'Ps : 2

i 2.11 Tasead 1 Tuwlulu Tanowed svosgasuazdumiavesiuman

301 : Li et al. (2013)



o I3 1 s . = = d
A13197 2.3 ATUUUIVDIUUATI9) AL control region 'UEN"].NIﬂﬂBHLﬂSﬂﬂﬂl‘t‘)mﬂﬂlﬁlﬂtjﬂi
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Position Codon
Feature

From To Start Stop
tRNA-Phe 1 70
12S rRNA 71 1,032
tRNA-Val 1,032 1,099
16S rRNA 1,100 2,668
tRNA-Leu (UUR) 2,668 2,742
NADHI1 2,745 3,701 ATG TAG
tRNA-Ile 3,700 3,768
tRNA-GIn 3,766 3,838 (L
tRNA-Met 3,840 3,909
NADH2 3,910 4,953 ATT TAG
tRNA-Trp 4,952 5,019
tRNA-Ala 5,093 5,026 (L)
tRNA-Asn . 5,169 5,095 (L)
Or. L-stand repl. 5,166 5,212
tRNA-Cys 5,267 5,202 (L)
tRNA-Tyr 5,382 5,267 (L)
COI 5,334 6,878 ATG TAA
tRNA-Ser (UCN) 6,950 6,882 (L)
tRNA-Asp 6,958 7,025
COIl 7,026 7,713 ATG e
tRNA-Lys 7,714 7,780
ATPase8 7,782 7,985 ATG TAA
ATPase6 7,943 8,623 ATG TAA
ColI 8,623 9,407 ATG TA
tRNA-Gly 9,407 9,475
NADH3 9,476 9,822 ATA TA
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A3199 2.3 (719)

Position Codon
Feature
From To Start Stop
tRNA-Arg 9,823 9,891
NADH4L 9,892 10,188 GTG TAA
NADH4 10,182 11,559 ATG T--
tRNA-His 11,560 11,628

tRNA-Ser (AGY) 11,629 11,687

tRNA-Leu (CUN) 11,688 11,757

NADHS 11,758 13,577 ATA TAA
NADH6 14,088 13,559 (L) ATG TAA
tRNA-Glu 14,157 14,089 (D)

Cytb 14,162 15,301 ATG AGA
tRNA-Thr 15,302 15,369

tRNA-Pro 15,433 15,369 (L)

Control region 15,434 16,679

CSB-1 16,109 16,134

CSB-2 16,378 16,396

CSB-3 16,430 16,448

N : Ursing and Ammason (1998)

msmmauwalaoly lulanewessafidueszastnaouluuSnaniEondt displacement
& & o oA = ' v 3

loop (D-loop) HIATBIUUAMMUIN 1-1,175 Hvu1a 1,176 guue Usznou'lidreiue Adenine
(A) 34.7%, Guanine (G) 13.3%, Cytosine (C) 26.2% W8 Thymine (T) 25.8% (Lin et al. 1999)

o T { A o s { Aé LI
dludumisfinnunaianalge ilesniniisaimsnaeiugigunn Jageanisanms

4 = = = = v ar o da dy o Y a

naeWugvestulutiundeads 10 i Tasdnsimsnaenugiigell s liinasnuvaiavans

o w a = o A =) s T =] o v o o
yoadauang o Indnse Induesidudamnsmiunldlumsassedeuanuduiutves
! b
aaadananelulsgmnsuazmevendszing 18 (g5und Yoz Tvnanna. 2552) Tasns
asvasuANNduiutuesTeliFinansa ld laverdumadind §As o Indwesauazms

s

T o Q 4 a/ Qe Q 4 g Q -3
gumAUIIaAIAT 084 Tuia Tasmndludainduremsuininallsdaersuseiidiauy
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~ s a/ ] 1 J a/ - =Y
Wan51Ia D-loop A5enU Tunsassdudumin lulmdemudsinuamumauin D-loop
AU (@naunugmansuvslssmalnouazaaan, 2548)

1
s =

2.6 NUIVBNNLIVDI

[ 174

2.6.1 1973 ai“inﬁﬂwqﬁ’umﬁﬁny1mmnmnﬁmﬂmaﬁu§nﬁsmmqﬂsﬁmﬁmmn
foyalulnsusmmalan

W% AI5UTUAS (2545) ﬁnym’;m‘rimnwawmqﬁ'unnsswmqmv{mﬁmmﬂ
azfusen@vanileveslsumainavindiedudoagassauan 28 faed1 Aufisinia
q3uns a0 anauasuazuaswuy Janhasasaeylulastesmnalaisiuou 17 Ta'ly
'wu'jmﬂu1§ﬂ1ﬂa§ﬁ1min‘l%"lum3ﬁnmmmwa1nwmumqﬁ’uﬁn'sﬁwmqﬂsﬁmﬁmmq
manziueeniRuunile ld (DAGK, OPN, IGF1, PgHAS, PIGS0085X, S0227, S0097, S0010,
SW957, §W2429,-SSC133243; S0001, SSU24283, SSS0313, SSMDNAX7, S$13NO5R #az
PIGREPD) fA21uMaanatontawugassumelulszansoinanaamelsle Indavesgns
Arptunntiriagiund o anaunsuazuaswuy 1810397, 0.370 a2 0.446 ATNEIAY
uﬂmnﬁu“lﬁ’hqﬂwfmﬁm%a 3 Mufidansiinaumainaomesiugnssilussdulunans
FTUTHINTNU NS UTTNI 1T LHATHUNIGASIINI N IARBLAS TNAUATUASUAT WUV
AUARILARINUNTINUERTTUMINAIGATNINSINTAGIUNS urugiiauFuiuinig
Fugnssimu gnsvndiasemaasgasiuiiodne il idmidmaiignssuiise
Sanumnzauiiag 1ihumdsiugae 1

Flores et al. (2001) ﬁﬂmmmwmnﬂawmaﬁ'uqﬂﬁsmmqmﬁmﬁmzﬁnmnﬂﬁﬁw
(Hairless Mexican pig) Tagsiimsasseaeu luTasuamna lavisman 10 Ta'le (Sw72, S0155,
$0226, S0355, SW24, S0218; 80005, $0026, 80225, S0227) aTngnsfmilealutlszme 7 Aud
i»'iuaﬁmﬂis‘lcu'Iﬂchﬁwu:i'lqﬂs‘ﬁuzﬁmsﬁﬂ«ﬁﬂﬁm'lmramwammaﬁ'uyﬂsmqa {ioe91n
dnsasngimeaaiiuanmeiudenafgnsgaiaudumoiugiuand i

Jae et al. (2014) ﬁnmmmwamﬁmﬂmqﬁ'ugﬂiiwmqniﬁmﬁaaiuﬂizmﬂﬂﬁﬂﬂué’f
uazgnaiFamafidiuau 3 vuf TasihimansnaonluTasuanmalavisiuauio Ta'lade
50026, S0155, $0225, SW0005, SW24, SW72, SW632, SW787, SW936, SW951 Wamsfin
wuma luTasuanmalavindamesmuisaldlumsdasanunainnalemeiugassy
voagns hulsemaiayTud1q AundoeameTs la Indamanse (H,,) uazAusamals -

ad o AJ 1 1w o o 4 4 :)
Tna@duna (H,) Tugnsiiuiies Iawmnnu 0.290 uaz 0.403 Ay lnsAundedigayes
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$udatade ladalunguilszansiauniny 3.30 Aunde PIC Tifwaus 0.26 53 0.61 uaz
Aunaus s adata i 4.2

Enrique et al. (2014) ‘ﬁ’lmiﬁnmmmwmﬂﬂm&maﬁugnimmmqnsﬁmﬁaﬂuﬂs:mﬁ
Tndude Tasimsasavaenlulasuammalasisiuau 20 Ta'les (SW489, SW2519, SW780,
SW2083, SW2019, SW2410, S0215, SW72, SW911, IFNG, SW1041, SWR345, TNFB, S0385,
SW787, S0090, SW1083, SW957, SW2427, SW1067) ”luzmaﬁmﬁm 54 29619 TaoiAy
Fretrennvugnsi lidanuduiuimand egnddu mamsinumudma lulasusmma-
s lflumsinaaumananaemaiugnssuvesgnsiuiieslnlszmeiadudo
18 wuAunassadade TaRada i 6.9 taTwusadananya 138 §a3a AuRAoves Hexp
1WA 0.5259 taze1 Hobs 11111 0.5120 A1 PIC fif1sgH319 0.3212.84 0.7980

Fang et al (2004)fnpinninaInvaisnniugnssuvesgnslulszmaiuangns
fuileq 32 Wuf auiufiBenisd 3 uf Ao Duroe, Landrace, Yorkshire uazgnsth 2 Wuf
Tasvmsasreaen lulasuannalanemau 34 Taly wanis@nymunanuulsydsaums
ﬁugﬂisuiuQnsﬁmﬁmﬁuﬁ Lingao Jv11Agaiiga iragiuf Jiaxing fmdga szoziang
WUGNITY (genetic distance) ﬁfimm?;qasswjmjﬂsﬁmﬁmﬁuf Shanggao 11l Duroc H@aY
1Al Wuzhishan f Lingao 1380105208 1an 1R ugasaunazuiigin mduiuing
ﬁugﬂssmmmiﬁ;ﬁui1qnsf‘fugﬁaﬁuﬁmmsmnﬁhwwﬂ”minssuﬁ'uqmﬁamsﬁw

Vicente et.al. (2008) F'ifm1mmwmﬂwmﬂmaﬁu§ﬂsinmaaqnsv’%’mﬁmﬂizmﬂTaJsamﬁ
3 ﬁuﬁﬁ ® Alentejano, Bisaro, Malhado de Alcobaca HASYNT 1FINSAT 4 ﬁ'uﬁﬁ ® Duroc,
Landrace, Large White 1102 Pietrain 32481434 249 Aetis lavyhnisasodeu lulasuam-
ma'laisiuan 22 Ta'ls wudiiiifes o Talanannsa 19 lumsAnyiaaumainuaions
wugnssuuesgnilulszimalisqnalafie SW632, S0101, S0068, S0225, S0226, S0228,
50026, S0005, S0178 AURALIIaES 1IUB G ARD TaATIHINY 10,68 UAE 4.33 AAIAD Auga-
mels e IndAmaniaunmiiy 0.667 Tasnundmiusadane lanauaza ugmmnels 1o Indd
A1AYI3NAga 1Y Bisaro, Landrace 118 Alentejano wazfimarlugns g Duroc

Hendrick ef al. (2007) AnEIANUHAINHAIIN1NUFATTUYBIGATHUFA19 Tl szimedu
uazlszmalundlylsl Tashinsasaedeululasuammalaivingns lunidylsy 52
F0619 aznndsunadu 46 Aa0t19 wamsAnywuIgasnngTslmuisasanguldiu
wilanguudnFuendleenainngusug endiomguaveslnssadumagiimand Uszans
nngaFamItssaunsadangu Idesniidnuuzianz Tavgnsvimlszmaiugnimiiu
gnsnguii 2 weraaldifuirgnsiBansfuazgnsiufiesvesiuianuuandistuma

WUFNITN



23

Laval ez al. (2000) fin¥IAUMaINYANIINUENssuvedgns Uszneu ldrognssiuau
11 Wug 910 6 Yszmanguylsl Taoshnisasdeaen lulasuynmalasisiuau 18 Tals
(S0155, SW240, 0226, S0002, S0227, $0005, IGF1, SW122, SW632, S0225, S0178, SW911,
SW951, S0090, S0215, SW857, SW24, $0218) Wuiiiinnuuanaesenianugedsiiodng
n9ada (F, = 0.27) uagmanumannaneneiugnssuegluszavuiunaie (5, = 0.35 89
0.60)

Martinez et al. (2000) ﬁﬂmmwwmﬂﬂawmaﬁhqnsswmqmﬁmﬁmiﬂﬁﬁau
(Iberian pig) lasyimsasnaeuluTasusnmalarisiuau 25 Ta'la (CGA, $0068, S0101,
S0215, SW911SW936, SW24, SW632; $0225, $0226, S0228, S0090, S0178, SW122, SW951,
IGF1, S0002, S0005,'S0026, S0155, SW240, SW72, SW857, 80355, S0386) IatiAudI8t1a
aﬁam;mﬂ‘wfmﬁmmﬂ 9 Hui wuananmeTs lalndatulszansiidaszning 0.463-0.641
5% zﬁnmqﬂ’ugnssmzw:h:1qnsﬁuﬁ'@,iaﬂﬁmjﬂsﬁuu.ﬁmﬁﬁmaqmvhﬁ'u 0.3998 &3
SiusIhiwhiuazdeains e Tothotony Sniqnsiauiionts o iufie 1y

Su et al. (2001) ANKINIWHAINNAIEMINYFNS IUVAIGATGANTL 30% a151 129 LAz
70% vy Taoviimisasavaed 1 Tasuamvimalaiswan 12 Taly nuswaudana 24
fadn AamAsaRamanTY 0.937 uazAusamels Ty TnFam1Ay 0.1186-0.625 WA
ulsdsmupsnanuvanaeneiugns s lungugnImiedsegluseauge

Kim and Choi (2002) AN¥IANNUNINHAWN1IRUFNIsUvaagns luisememnvad Taovh
minsvaeu lulasuanma lavsau 6 Tals Tugnssman 67 Aaed1s nuanurumlsms
Rugnssiuaz Inssadaszrinsvesgnsiuidiosinmainaulndsafugns Yanbian
1ANTYNT Kagoshima voadj1fys 1At Chang er a£(2012) TR¥nT5 s 1A Maiugnssy
wesgnsiuiosulsema v uiug Lanyn wudusnmelaln@aluszdush mungddy
feannindsznnsiismainiess dintswaunuuEendaun

Chaiwatanasin et al. (2002) ﬁﬂmmmﬁmﬂnmﬂmqﬁ'ugﬂiswmqﬂif‘fmﬁmﬂszmﬂ
InoTavyhnsasrvaey luTasuanmalarisuau 15 Ta'les (S001, S0010, S0086, S0107,
S0151, S0227, S0352, SW957, SW1066, ATP2, IGF1, TNFB, PgHAS, SSI3N17R uag
SSI3R44R) Dngnsiuileamamile 22 Maethataznmany fusen@oawile 27 #e61s
nuswausadamasde Tada Saumisvessadasude ladd uazAundonnunainvaly
vesouas Tana U1 8.60, 4.27 uaz 0.7742 mudy Augame 15 s InFadunauazisame-
T laTndAmaniannmamilefian 0.4496 ua 0.6003 ey FalesndAugameTs la-
Tndadunanazisame 15 1y TndAnanTsnnmamansSueenisunilefiiar 0.5570 uaz

o w 1 o ' & &
0.7743 mauanay 53US‘HN‘Y]N‘HNﬁﬂiSllﬁt‘lfi’}'lﬂijﬂ'jﬂutﬁﬂﬂil'Iﬂﬂ”lﬂmﬁ?]uﬁ&’?!ﬂiﬂulﬁﬂﬂ‘ﬂ‘lﬂ
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maazTusenBouniledini 0.5510 uaasliifiuiianurainnawnanugnssuveegns
Ai’ =) o =) e S AL T ,ﬂ’ | ]
e luamaaziuesnRouniielimgendignsiuiesniamile

o &

Chaweewan et al. (2014) AN¥IAIUNAINUAWNNWUEATTNVBIENT Rl IIANIAMilD
mangiusenBoamile maaziuesnuazninldveslszmalne iasasaenlulasuam-
tna lavisuau 10 Ta'la (IGF1, 0090, S0155, S0178, S0215, S0218, S0225, S0226, S0227,
$0228) Tamudaetradeagnsmaaz 20 71861 wudmnniames aunsaldlumsfnm

Q A’ -1 9 o o = L]
ANUMAIAMAINIIRUgNssuvesgnsnuleslulsamalnela Taswusmaudadalugas
' = o a - ¢ ¢ £ a

TEMI9 4 09 10 8ada wuwnngalumiamnes so178 ludlszyinsgnsuiioaniania-

3 : 2 . D
aziueen uazdgalu 50227 ilszwnsgnsmuiioinunaaz iusemsuny Augams1s-
leTna@dunauazaiands (H,, H,) UA11ue790.18 69 1.0 uaz 0.68 9 0.95 a1
4 s = ] z ﬂr T ar
ﬂwm‘gﬂiihﬂﬂ‘ﬂi}ﬂgﬂ'ﬂﬂﬁE’I{a-‘l']‘li‘m%‘ﬂ (Hardy-Weinberg equilibrium) 1uqnswu‘nmaﬂu
wu lilianauand1ved1sihivdigyn19ada (PHWE > 0.05) uWuRIanuFuiuing-
s T J 1 T
WUFNTIY (phylogenetic tree) Maadalvinudgasiuiios Inoansouiseonidiilu 2 nqu
Tasnguusnainmamile ma lanasninaziueeniouile tazaquitdesninmaay iueen

s J Qs

Chiwatanasin ef a/. (2002) fin¥IAUMAINYIAININALEASsHVBIgnIMuiles Inenugns
= Y o el © o -
@I 91U 4 Wuf Taovinsasavaey o Insaaymnalarisuau 14 Ta'le AeATP2,
IGF1, PgHAS, S0010,-S0086, S0107, S0151, S0227, S0352, SS13N17R, SS13R44R, SW957,

o L} o s ) 1 J
SW1066 ta¢ TNFB Taoiiudantiaidiengnss1uou 79 fethe uiauilugnswiuuiiodne (Thai
native) 49 #8819 gnINUFA10 129 (Large White) gnswufarionarinlan (Spotted Large
White) 4aZgnInufifomsul (Pietrain) 1owugay 10 #9619 nusuRassanade lasa
Aundesatade ladesan uazAuRAsAINAINYAWUDIOY Tif1 8,86, 1.86 AL 0.7875
] a 1 ¥ add o o J =
AaIAY M1 PIC - Augamels 1y IndAdunauazmandsuasgasnuiiiod Inofis 0.7555,
0.5335 waz 0.7925 awdan asiiargeninlugnsuiaife’lan (0.5468, 0.5571 uaz 0.6707),
aJena150199 (0.5300, 0.5800 (1AL 0.6492) AN BINTYU (0.4874, 0.4545 11AZ0.5986)
1 s o/ Qs a/ ﬂy ' g
FTOSHIINUFNITUIEZURUNMMANUFURUE MaRugAssud I uhgnsinuiies Inouas
grymeiugalszmaiianuuandiafumaiugassy
o/ J L s
Chang et ol (2012) AnBIAINHAINMAIINNWUEATTMVEIGATNUITDY IR Tusiug
w o 3 o o 2

Lanyu azgnsnuganilszna Tavhnmsasivaey lulasusnnalasisiua 19 Ta'ly fe
SW857, IGF1, S0155, S0005, SW911, S0068, S0002, S0228, SW024, S0227, SW72, S0218,
80355, SW122, S0225, $0226, SW951, S0215 1A% S0386 WaN1sANKINUAIOaAaImAsAD land
Augame s 1y Indddunauazmaniundomidy 3.74, 0375 uaz 0.559 muddu a1 PIC

MABNAY 0.485 TOUAUAUAINANNFNRUTNIIAUAITUNALS LEZHIIMIRUTNTI N
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Qﬂiﬁqumw, Meishan, Taoyuan, Yorkshire , Berkshire, Landrace (i8& Duroc NUNAINITD
uriseen 1@y 2 clade Avnguiiilugnss1anTalylsfe Yorkshire , Berkshire, Landrace LAz
Duroc HazAguiilugnsnnnIviodoAo Meishan 1ag Taoyuan 1AbNgns WU Lanyu 15y
subclade
=] s s/

Yang et al. (2012) Anwianunlsdsaumaiugnssuaz Inssasadszannsvesgns
3’ A 1 [ { J’ P [ =) =}
wwiioa Inuangns 4 nguilszanns wisilugnsiwiismnmaagiusenfouvilouazgns

' )y ' & @ A de

11nmnld 2 nqu gasih 1 nqu uazgnsNuiiosSunuf Qianbei Blank vIAAUTITINTA
Quizhou 1 ngu Tawrinisasieaeudoyasinlulasuamnalavivwau 12 Ta'ly (80227,
S0090, S0226, S0005, S0068; S0225, SO155, SW122, S0355, S0386, SW911, SW24) Wa

=3 o o = = [ -i’ A [ = ] 9/
msfnmuTIueanamasluszauge lnsgninueiniang Suesnifeuriio nald qns
.&’ A A ol & | = W oty o w
WUIBUAUHUY Qianbei Blank wazgnithiiA17.09, 6.3, 5.97udg 5.19 AWd6D gns
3 o =} 1 1 ar v =1 ar
wuleanangiuesniBoamilalini PIC. gagqaniinu 0.82 Ausamalslslndfnanien

A o =4 &4 ¥ U & A = @ d .
gnIiuiiBIMAnz IusanRounis 21 1d gnsihuaz gas Wue U T 10w § Qianbei Blank
fif1 0.72, 0.71, 0.69.4a% 0.82 MuaAl Msnadoumsiganmaugaduosdumungues

~ o a { o AL ' o A '
g15a- i niiszauaaiudedy 95 wefidud wudill 7 lasaiidhgammaugadaiung

o'l d ad (] 9) 1 ar ' A’ - ~ a o
¥098158- 191050 (Tduaasdaya) syesmianieiugnssuseningninliosSuwug
R L U= { .i’ ar 1 [
Qianbei Blank Liazgnsthiiigege vasignsnuilissmaaz Jussaifsunitounzgnsihiia
Age
v 2

Tomasz ef al. (2016) Any1 InseasTaMaiugassuvelsemnsgnitiviionlszms
Tiluwaudsmau 1 Wug uazqn3Nu§ Polish Landrace, Polish Large White, Pietrain 1182 Duroc
Tamhimsasnmevdeyainlulnsuswnalayisiuau 5 Ta'le fio SW589, S0073, SW44s,
S0001, S0097 AATILHLIUODA AIUIATBI Genetic Analysis System ; CEQ-8000 WUI1HAW
WANINUENT 5 W52 AUG Iugns A 1oWUT Polish Landrace, Polish Large White Uagifiomnsu
7If1 0.740, 0.697,0692 uaz 0.688 AMNEIAY- IagsNuTesen TA1diga (0.589) WuT UM

9 ]

paaanInuaA 43 0ada uIUBadamasae TaAmmIny 8.6 laseyluyiaszndng 7 (sool,
SW589) 014 10 (S0073, SW445) 9ada Auaamels o 1nFaiia1 0.439 (S0001) 99 0.793
(SW589) Liazf1 PIC 11 0.546 (S0001) 94 0.819 (SW445)

= 3 o4 L= z
2.62 OMITNNIToINUMSANBINNNHAINHAMIWHENTIHVIGNINMINBIDIN
LY a2 A
Yoyalulaneuaiaadidue
15U 255803 (2556) AnmAuduiiavesgns Invvinanngns Tus s 13 Ao

mmsAnsizideyaveslulanowed safduioniion Dloop Usifiuauduiuinie-
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WUFNTsUTENI1gNs Inoluga lusmdugnsieFouazgnsg sl ludegiiuuazgns Tusia
vInszmAiueIngudeyasuIn1stu (gene bank) Wuigns Inslusuiinauvainvais
= -] o 1 g ] L -
yosdbiang 1o Inatiuau 5 dumiseiananuae 23 dunnia msdiasizdanuduiuini
o/ g Y a ' a ] IR oA " oAAa =
wugnssusliimugns lusisves Insvautisesn lailu 2 nqu Aenguiliuagns luei@y
¥ g ~ I s 1 H g’
(Asian clade) t1tunaziinnulndFanugnsnnlszmaiu uaznguilaeslinignseFouas
. v
4131 (Buropean-Asian clade) tazlinnuduius lndsanugnsihveueds sndeyaiiuaas
Yy o v J = - Y o a a & U 9 J 2
TungnsiwdiesInseniifiumvesdusuiiafivarnvats Feenan ldndusemons
vIngns TunestuRernuuazingns Tunaue@y lnomwizesnssnnlszmay
Grossi et al. (2006) "lﬁﬁﬂ‘kﬂﬂ’J’l1!11‘;1']ﬂﬁﬁ1ﬂﬂ1ﬂﬁ1&‘§ﬂi‘iﬂﬂﬂﬂ§ﬂiﬂ1 (Sus scrofa scrofa)
g/ { ﬂi = T o o
gasmsaniolualssmanguyTsy (Sus scrofa domestica) NHATINNITHAVTZNIIATD 129
H = 1 g
HazRIen LAzgNIANAL (hybrid pigs) MAVINMITHANTZHINgnsTwazgnsWuiies Tag
a o 9 =\ = o = ° 3 o v A
M3nsziveyaves luInneuiAsuafio eI M Dloop TasmIINuAI01@0AN
gasthimau 10 aedw gnimeludsama nezgasgarau udninnanamoue Tasisi-
upanad 15W3 (phenol-chioroform) udi I s NNLS winiagaues Tu Tanauas vaddue
= s = aan (] - o a A g -:i g/
U3 D-loop DIRUMATAURTT o1gn T4 Indeis ot udaviinisas svaeunandadioueh 14
TaedioianTns s e anududuezmlsmen (agarose gels) 1% doudaueidon Tus lud
uazasvaeudbisdeant1 laTaaa MimslonrananfeuioRAens Taoldyaeana QiaexIl
Gel Extraction Kif (QIAGEN Inc) HazaT9aoUdauibalnginaod ABI 377 sequencer
(Molecular Dynamics) uanulanan 18 Taal1lsunsy Bioedit software, wversion 7.0.0
Ansedaewualuaig 741-1,001 wuBidiaunia a1 959 uag 966 VoI gNHAN
1 ' o 4 o o U
wazgns il uana 191 1B 1ndAUaYeIgN31)1 Sus scrofa scrofa (European)
Tusunmstudimaumadimiah 959, 966 uaz 101541u TA,T mwd1ay Fasenugnsth
apriunmdsnmsiam uddndugasgoaauinuhiisduwaiu .6,c awddy Fiase

£y [
fugasmamnioludszma ¥limudgesganaudidiaumaiiaielnndy

959

«f

v
GGGAGGTTATTGTGI lGlAAl[ll .—'—:—'Tl.»‘-;'ﬁ ITT[QT GGTAGATTGGCGTAAAAATCTAGO

" P T i

JGG A GG""I-TIGTG'I'T'GTK-ATTT;MPA TTATTT GT-a?Ar—ATCTA G

s e e e

Ml 2.12 nSsufouda I as snINgNIgINANaz NI Sus serofa scrofa

?F"‘t:

_—__.

1130 : Grossi et al. (2006)
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o & |
Yang (2003) AinyiAuvaInnalenewugnssuvesgnsiuiesIng gnsih uazgnsiu
w oA = o a = a a o 8 o ¥
wugFeuluvan TasmauSeueudduavesluInnewessatiowe nsinudaiedn
ideauazlusinuu afafiduendwihmsmuliunadeyavesluTanoues saddwe o1
maiinlizergnle Indweisa wuauiumlsvesiiandle Inasuau 8 dumis mwse
: 4
uonanuuanAsveanay Ina Indl14 3 uuufe HC1, HC2 uay HCS Fegnsvnaialdtiue-
Twa'lndl 1 www (HCS) AssfugasduiufFounuuan Miamsimseiunufinnuduiug
ar . T J ar ar
N9AUFATTY (phylogenetic tree) uaaslfiftudignsfwiiesnialatinuduiuinig
o Y A 4 A o da = 9 A &
wugnssulndganugnsmulestunufiFowdluuan Seeunsoeyuulangnsuiiesne
a9 o A A o o = £ 7 = Y
pnlaufuliamnunugns luilssmeiunonlauazaziuanoela
Fajardo ef al. (2007) l&Anu1AMMAnAN5¥119gn 511 151 (Sus scrofa scrofa) uazgns
MsAN101ULISEANG (Sus scrofa domestica) I0uM3 AnT1zvidoyav0s luTanousi vadidule
a o =3 Y — J [ 1 9 v g g} A a o =
13130 D-logp YIMsNUAIBE 9B 15 AIBdIURITNAADUE INUIANLLSINuALUEN
aoams lasedomaiingfinsergn T Twdmes o | Forward primer 1Ay Reverse perimer 1114
5-TACCATGCCGCGTGAAACCA-3". | 118 5-TGACGGCCATNGCTGAGTC-3" Aua1AL
o = { ada o
ugiinsasnaouNanaaniae 14 Iagdtoian Tas IWisda anududuaznilsmoa
(agarose gels)  1.5% foudupitaonTus luduazaisvaeunlniidoansilalema wa
1 o_ o ] z { i\ o
msfinymuliddun milos 1 Suviainiuiitandany
Hitomi et ol (2002) lAmunaumtlsilsmmaiugassulululanewdssariouelu
~ ° 4w ] ° (% v - |
gnslszmaigauunazgnsieme Tapymunudiedisgnisiuiu 43 #0619 adadidue
o A s a3 o a aan [ a
udnihmsiinSuadeyavedlulanowdb vadduie o1dumatinUfidorgn T4 Indwersa
MmmsasnasUnanaamduen 1a lasasddn las INEFaanududuozn Isaea (agarose
gels) 1% Soudrmoiidonlus luduazasinaeudronadyd lagaredragnsszgaianiia
3 =] 1w v ! o I ¥ 1 A o = =
ponlu 2 nquAe NQUAdINAIUAZNFUAANA I TATIATINUBT19NY INBYIINITANYID 61
& '
ey InaIndlorngasihuazgnsiuiio wamﬁﬁ'ﬂymmmﬂsnaﬂmwwmﬁ'lﬂtgﬂz
Wugnssuadonugasthwug Ryukyu “iuwuﬂmﬂimmﬂszmﬂtgﬂu nazgnIoau NN
-] = o o d ar Y @ " = 9 =
vaanIzlianuduiuimaiugnssulnaganugnsmelunguilsunmedeld wanisanm
Lo va A =t = o = [V 4
Fhimungnsiudesdsmnulinnurainaiemaiugnssuguaze 199 s dumiug
; 4 4 =
nngnsthuazgnsnunougvousiFe
Paulo et al. (2010) An¥IAUVAINVA1IONIWUEATTNVENsznTgnsThiug Tberian,
. . ' o o g w ' A A
Eurasian wild uazgnimelulszmanguylsidaziuan@es]d Tasimsinudleduiiets
o T =) o a 1 5 J P v A d o a
uazAI9E1udBATIUIU 129 A28619 ATBUARUNINUTA aiafidwendhmsulSua

1 z’:’z 10 P
doyavoslulanouas vafidueuuIanNe12 1,244 rud Awadiaui 15,390 019 16,634
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A U " U = o as 3
Taoms 15§nso1gnTa Indwesa wanisanywuIunanuulsdsiuvesdraun oty 24
KU Y52NOUAY transitions 22 AN transversion 1 AMNUIIAY insertion/deletion 1
o v & Xqwa A 48 < N T T 4 o &,
A 395 Idimugns luiuntiusiseaniiu 2 Wu§fe Wug Portuguese U@z WUY Bisaro
7 L
1) Alentejano HAZNIFBIBRUFIANUFURUTNNUFATINAUGNTI Burasian
Lin ef al. (1999) fAnwididuiiondlelnalugns (Sus scrofm) Taserdudoyalulanou-
= = a8 & g/ o o 1 1 = a g
iwsvanue Falszneu lideddue 11,613 gua uannueives luTaneuwssafdwe
"o 4 ¥ U
vz lusumztitosnnlinnuutlsdsuvesuaan (tandem repeats) wamsAny My Innou-
S = = z 1 o 1 { 1 !
193 taRDUIBNF1I8 D-loop ABGUUALMLIN 1-1,175 Tuwa 1,176 guua Falszneudiowe
Adenine (A) 34.7%, Guanine (G) 13.3%, Cytocine (C) 26.2% 1@ Thymine (T) 25.8% 11 1a-
= = z 1 o 1 H =
ABULAS UAAIDLIB1349% Cytochrome b (cytb) AdBGUUAMHMH 16,550-16,613 TyuA 1,140
que Taollsda ATG smhidhusiaisudulumsdunsizinsaozii Ty
Yong et al. (1999) fintnanuulsdsmmisiugassuoin lulanewmasvadidue lugns
J = = 1 o o 1 =l o s ] o ] 1w o A
nuesuazgnsl lasinudisdiuaeagnsT1HIN 29 430619 MnvhiSureuINUTHT D
L o d9 A A1 =t - - v o d
uHaIRU AN AT IENUE I NA 19 vo 31 lsemAdy Taandn@oiIng 19nla W duNUEMa
& a o o & a d 9 L dao o ey, ¢ o
insegNAn n1sananueual 19 o lyddatuny (restriction  eneyme) 114U 24
1ou'lossi A BamHI, Bg1l, Bglll, Dral, EcoRl, EcoRV, Haell, HindIIl, Hpal, Kpal, Pstl, Pvull,
Sacl, Sall, Scal, Smal, Stul, Xbal, Xhol, Apal, Aval, Bcll, Clal, #ta% Pvul, (NO#8NAIULANAI
udmunAdueNdeinsaromnaiiadian las Iisde Hanududuszalsaen 0.8-1.2 % wa
{ 3 as | Qs 4
msAnEIND MgnsNuiiesiunas gasaoiugylsy tusswyguswiuienseua 280,000
T g & 5 X 5 _ 2
irn Taggnsthiin s s umanugnssungauin FIn 4 mitotypes 91NNIHUA 6
o o [ o = = 2 - T A ha o &
AHWUT TLOZHWNINANUENT T (genetic distance) FIRHAUNGNIMUITOR A FNITAUNUF
glsdemmsantisaeailu 2 nquanniug lded1sdFany luvaizigaahilanuduiuglndse
w 1 A A
QT GEA TSR AT
: @l o J U g )
Kim et al. (2005) Ainmanuduiusmewugassuseniegnsth gasiuiiesazgasid
v ¥ - - a A = o o o o
M3 namAhemonazy sl Tulszmamua U esmasi@ouazifu 914U 29 WU
Tavorvdoya lu Tanoues vadidwes i 1,036 grua wuhlinnuuandnvesdiduaog
4 L af s s o/ L}
NANUA 54 AW FoyanUFURUTNIUENT5Y (phylogenetic tree) AIMNTDIALLIGAT
1 s I 1 g
ponldiilu 2 ngudanu Aenqugnininglsduazaqugnsiode TavgnsiuiioslueiFed
M nngasRUE Ryukyu uazgnsthndsemaditju (Japanese wild boar)
Charoensook ef al. (2008) finIAUMAIAIMAEMINUENsTUNAz Inseadlsemnsues
J o u 1 [ ar [ ar
gnsiuiissmamiledszme Inesmau 72 drediauazgnsih 11 aeds wFouifsunugns

= ] a a9 = a2 a = 1
il'lﬂﬂ’)ﬂqiiﬂ IﬂU‘Jlﬂﬂzﬂ‘uﬂ}gﬁ‘tﬁ]ﬂl‘luiﬂﬂﬂmﬂSUﬂﬂlﬁ]ulﬂﬂil‘}ﬂ! D-loop  WUANULANATN



29

o { o @ ' &
yosdAuanasaswunded1agns 18l 24 usuIwa'lnil 1ungasiwdiosine 19
wavIwa'lnil gnsth 4 usuIna’lnil nazgasvinniylsy 1 nauina’lniszozviiama

A . . g ! 3 a  a
WUFNITU (genetic distance) 5zriNeszannsuaasliifiuiignsiwiios Inelianulnddady
o Jd = = vy 3 o = 9/ o o d
gnymeiugoun lunliede nalinnuuanarsfugnsninndly sl deyannudusiuims
- oo 1 z ot o/ = o L
mwmsaglldngasiudies Inolianuduius lndgasugasthine uazernidlunssn-

YgHURegns IueFoaiougounondae
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as o A" =
IDAUUHUNTITIVE

) s L) 4 =S
3.1 fedenldlumsanmn
ar 1 g d' s L% 1 ar " a
AndengnNulaslunufidandaaien lunialasan 76 Ared1e Tassadonauisuna
dy J =) s =§' o =1 s = s ar Y = s
MIABIFATNUINBIAIN 31T 51H 8 A2 UATATEITNIIF 38 A2 Wi91 16 A2 aaii 2 @2
H s Qr n Qar - 1 4 z 4 o Q 4
nszliazaTe 12 A0819 Aaaaes1eazBea lunaRLIN A LABIINHUNT AN s Tuay

s

tf Iq J g’ .i’ 3 " [ [ "
asalnuNAAdouaziMsRuIgnI Mo Iusesao M Ined 1y Vesmlsensgas

Qs 1

.3' & g& [ a g g u o a 9 o é) ad a T o
wueansaestan Ao mmafudeyayseiiargnagy Auiinud1ed1e wesgns
¥ s Qs 1 a o af o o
oA D dnpagmemen msud dnyaiz luy vasos v1 eyn wil Swaud iy Tasvh
4 d d‘ J ﬂ' o d’.‘ 1 1 1
MIapUMUINYATNTRIAgIT wmanvesgns Rl aseInnila dvinagu
:1:; Lt o o o A = é LY (] 1 ;’.’, A ) d'. L |
qn3 lag innnunas@ednuaziims aadoniisarledestiuvniu e ignsndaden

= ' ' 1ay v w =) a o
uidunguiedilifianudimuimaniegnany
d
3.2 gunsalagzasndl

3.2.1 gilasal
1) AFLUONRABT VLA 5 Tatans waziduRaeuLes 18
2) HaeAUsIYEen (U55] 10% EDTA) U119 5 ladans
3) naoaldals (Eppendrof tube) YH1A 1.5 Uanans
4) luTasthila (Micropipette; Thermo Scientific)
8} é’ﬂaﬂm%a (Biological Safety Cabinet; Microtech)
6) 1nipaFiBidnInsiia (Digital balancing; Class2-JA2003)
7) neu luTasnw (Microwave; Samsung)
8) griuuazduagungil 20 ospuyaIFYa (Freezer; Sanyo)
9) inteaiisanidedaonu et (Autoclave: HICLAVE)
10) m%"aaﬂum%m (Microcentrifuge; Micro-one)
11) !ﬂ%ﬂﬂwﬂ’ U195 (Vortex mixer; Labnet)
12) lﬂéﬂﬂalﬁﬂiﬁiiﬂﬁ%ﬁ (Electrophoresis; Vivantis)
13) 1A309R#01 (PCR; Biorad)

14) IATDINIUNMNA (UV trans-illuminator; MiniBis Pro)
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15) 1A309ATEHaAUT2A3 10 16 (Automated Genetic Analysis System;

Beckman Coulter)

=

322 mand

o ) & w1 A o A g
3.2.2.1 ﬁ}ilﬂﬂmmuﬂuﬂaufnilnllﬂ’JaEﬂqlnﬂﬂllﬂgﬂ'l‘jﬁﬂﬂﬂlﬂulﬂ

3222

3.2.23

1) Guanidine hydrochloride

2) Ethylenediaminetetraacetic acid (EDTA)
3) Tris-HCl

4) Dithiothreitol

5) Silicon dioxide

6) Isopropanol

7) Ethanol

8) Sodium chloride

9) Ethanol

10) Triton X-100

aniiluiineumsiinFnadisuedhving
1) PCR buffer

2) @9 DNA polymerase

3) Deoxynucleoside triphosphate (dNTP)

4) Forward primer 110% Reverse primer

5) Magnesium chloride

N Ty uMSUENIATNITATIVADUIDLAIDUID

1) Borric acid

2) Ethylenediaminetetraacetic acid (EDTA)
3) 6X loading dye

4) Gene Ruler 100 bp

5) 10,000X Gel red stock

6) Sample Loading Solution (SLS)

7) Size Standard Fragment DNA

31
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8) Agarose gel
3.335M3

33.1 mshudleauaeagns
<1 = ) 1
THduRaouuef 18 mudeausnaududoam g Qugular vein) 1Inseang
g | .5' qi o Qs 1 a Aan A Ad
gaswuilosTuiuiisiuau 76 ded1s 151105 5-10 Haddas lunasaussyideaniians
[ < W ] g} o A g = =
Yosrumsudadrveudon (EDTA  10%) 1imimindealiinusnufigumgi 20 ean-

EraRea

332 MIannABUEIMEATNS
TN afafduennidendauauen Maxim et al. (1995)

1) wisualetaen 250 11u1n58A5 1A% binding Buffer 500 1uTasans wayliidn
fudomsesnaums iliiunSeafinnus o 5,000 seuded Hiaar 1 d udrneuu
iw3pawth 301H mvsuvaId MR

2) iRmsazae GuECT 500 Tulnsaas nanldidaiudasnd oweias v du-
WMAosiAE 2 5,000 50UABMT H1H2AT 30 I M YBUMA TR UL

3) 4@l Propanol wash 500 T Tasans wen bt iudiunsotwanans i ldu-
widuafinamida 5,000 sevdewIH flunal 30 S e e s aeenss

4). (@ 95% EOH 500 Tulasaas nanldidhiuduns eamauars 1 ldumived
AT 5,000 5ouABINT a1 30 Tui indandais e 13t i giueungi 65 eem-
wardee (Huan 60 U

5) Ay TE Buffer W39 dH,0 150 i Insans vinfigainad 65 osrusaiion huna
30 U7

6) 1 lthfumissiinnuida 12,000 seusewrdt dunar s wii Asdaulalduasa
Ina

mnﬁ'u's?aﬂﬁzﬁumﬁﬁﬁﬂ"lﬁ"lﬂmnﬁﬂuqmmwuazﬂ?mmﬁ'aumﬁﬁﬁﬂws-
TWisa TaenSSoufieusvaduennudutuunasgiu (W-DNA) iaududu 100,300, 500
uaz 1,000 W Tunfude lulasdns uazifusmndBuefiguvgd 20 esruwados sundne

y
TFuluadunouane 'l
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333 nsfinmanuwmnnaemaiugnssulaglulasuanmalan

. d
3.3.3.1 mamudEnalalasusnmalan
o =4 4 ar o v 1 5
A wenana lavindiedaasiIuTuABUNTATIVAOUN N TNUAL
o o <
FnadwmsnZouieusuddueanududuinasguudunlfiuddueduuuulums
ifSansluTasuanmalasidromaiinl iz ognle Indwesa Taeld lulasuanmalant
o a o o L]
TwswesnfimsAananvgessmauasiuau 15 Inswed awswuziines FAO and ISAG.
2 a W a o'y a Ad ol 9 o a

(2011) Hafindanmsludanangessaisudfonanaaiivels nlvunalndifssiuszAanain
MAINUAIA13199 3.1 Tasshms guidan lu Tasuamma laimdwmisarsqnn Tas TuTawy

) v a =
mi’ﬂﬂlﬂﬂﬂ’i‘mﬂﬁ"lﬂﬂﬁwiﬂﬂ"ﬂq’ﬁ
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Primer (5'->3") Forward"

Marker Name Ta” ‘o) Size” (bp) Dyeu Chromosome™
Primer (5'->3") Reward
CCAAGACTGCCTTGTAGGTGAATA
S0090 55 252 D2 12
GCTATCAAGTATTGTACCATTAGG
GCTTGGATGGACCATGTTG
IGF1 55 181 D3 5
CATATTTTTCTGCATAACTTGAACCT
AACCTTCCCTTCCCAATCAC
S0026 55 - D4 16
CACAGACTGCTTTTTACTCC
GCACTTTTAACTTTCATGATACTCC
S0226 53 226 D2 2
GGTTAAACTTTINCCCCAATACA
TGTTCTCTGTTTCTCCTCTGTTITG
S0155 55 121 D3 1
AAAGTGGAAAGAGTCAATGGCTAT
TAGCCTGGGAACCTCCACACGCTG
S0178 60 - D4 8
GGCACCAGGAATCTGCAATCCAGT
GGCATAGGCTGGCAGCAACA
S0228 20 227 D2 6
AGCCCACCTCATCTTATCTACACT
CAGGCCAGAGTAGCGTGC
SW2008 55 100 D4 11
CAGTCCTCCCAAAAATAACATG
GTGTAGGCTGGCGGTTGT
S0218 55 181 D3 X
CCCTGAAACCTAAAGCAAAG
TCTGGAGCTAGCATAAGTGCC
SW936 55 110 D4 15
GTGCAAGTACACATGCAGGG
TGGGTTGAAAGATTTCCCAA )
SW632 55 152 D3 7
GGAGTCAGTACTTTGGCTTGA
ACTCACAGCTTGTCCTGGGTGT
S0143 55 - D2 12
CAGTCAGCAGGCTGACAAAAAC
AGAAATTAGTGCCTCAAATTGG
SW240 55 100 D4 2
AAACCATTAAGTCCCTAGCAAA
TGAGAGGTCAGTTACAGAAGACC
SW857 55 157 D3 14
GATCCTCCTCCAAATCCCAT
AATGTCACCTTTAAGACGTGGG
SW2406 60 2279 D2 6

AATGCGAAACTCCTGAATTAGC




35

1
o a

ml‘lﬂimﬂﬂlIJmiﬂﬂﬂmﬂﬂgﬂm‘im“]mP{(ﬂuorescent dye color)
v ad o ~ ¢ Y oo o g ¥
ganiinngauiums i Inswessziudufioueduuuy
"yunaveswandad ldvinmismulSnadiol §is ngn lafidens
= A = g _
“aannvigesisdimuadn1ey Tao D2 Aed D3 Ae@idod uay D4 At

LY
Ynway Tas Ty Tsunasly Iasusnmalan

mstiufS e Tasns1dmaiial§isogn T4 Indwesa Guanms
waudaulszneuvenljizuiaslunasaiidersvuia 02 fadans dwdudszneuiinansly
{ A o 1 5 o o ] o [
M1 3.2 illesninlunsiwdazasedosimaedlotenieniu Jesdewaudulszney
= o < 3 = 1 1 =t d g a ad
a3luraeAReINY (master mix) udIveurisldnaeaiidorfudaznaen nIniuANADULE
Aunuua Ny 10 wilundy diiaas 1 lulasdes wdlddhdurdiiei ldumdoed

] =S P — o U &
A5 5,00050UAMNT ETUAaT 10 Fuf g aNHauAINa I UA T 0 SRE 1S

M990 3.2 uaesda)szneuve iz oga s Indwewalulu Insuanmalasi

a3 ANt Ugame Ysuins (luTnsdns)
5X Buffer 1X 2.0
25 mM MgCl, 2 mM 0.8
2 mM dNTP 200 pM 1.0
5 uM forward primer 0.2 uM 04
5 uM reward primer 02 uM 04
5 U Taq DNA polymerase 0.25U 0.05
10 ng/ul DNA template 10 ng 1.0
dH,0 - 435
17U 10

msinlgasergnlsIndwesalasldinieunulSaasiugnssuy
Y aa 1 o aan o = = o 4
80 Tudd neumsnuvel§ise Mvuagungil 94 ssrmusadoa Junars wii e
a  ad 9 Y 3 o d = ' o ¥y 4 aaa 1o
wisvarweauuuu IMueniluRRwemeameIed vyl 1InuuE N egn lar S1uu
H an a a a &
35 5OUMNINTgUHYNA199 AU An gaingll 94 sarmaon wiu 30 Jufl e InABwe
=] P 3 a 1
@oarnmusniluaufod (denaturation) 11miuangamgiiaglusag 55-60 ssruaadoa 1y
i s | a P d Y o v Aa 9 - . =
¥guuINmIgaNd UM Insiwed 919 UN U WOAUNUL (primer annealing) 9

gangiivzuandenu i lundasInswes (Ta) dwaasluaisieh 3.1 w45 3undi uaziiy
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ad 4

o = A ﬂl o a ar
QUUQNUUNTTAY 72 asrmwaod wiu 45 Jud e liimsus u#InTIN
ar 1 = 1 4 s o g/ ; . A aan [
Areiiimunzauveuwaz InsiuesuazAueAUILLY (primer extension) ip1lfA3e1gn Ta
1 ﬁy = o { o

Mauasy 35 seu neudugalfiser 1¥nsguvglif 72 ssrusadoa i 5 wid S1uu 1

. S 3 A o aaa (] d o w a Ao 4
70 (final extension) 1WuVHABUNIIUFATo g TS vauysel AUT Y IWANAANTES

(amplified H3® PCR product) Ngainigil 4 eeruwaifoe

3.3.3.2 MIATIVABVUAUENVINANIBUIBINHANAAN TS
ABUMTUINYUIARIDUIDABININTATINADUAUNNHANAANTDITAIY
matinezm Isawadian las IWisde Taoldnandanao1idsunes 2 Tulasdaswauiy 100X
GelRed 182 6X loading dye oa31aw 1:1 U531105 5 luTnsans udrvameenasuuesmsa-
wanututy 2% 15 sufisusuonAduieninsgiu (DNA ladder) ¥1a 100 iua USias
2 luTasdas AMmuannuaednd Wihd 120 12ad Sunai 40 undl udrsmsreaenuay
‘ﬁrﬁum %’Jﬂlﬂ%m UV trans-illuminator
1HDMNIAT IV AU AN N BIHARAATTD SIS s T i WanAaTFers
FanaInimsLenIeRo Wanasn3 893tn s s R UAS WS A TUlTA Automated genetic
analysis system ?;ﬁ}il : Beckman Coulter ;'u CEQ 8000 ﬁ’ﬁmﬂ‘ﬁ 3.1 Tnsmaviwananide1sin
HYNHIY capillary ‘acrylamide gel electrophoresis 14vanN15V0IMTAAAINLES fluorescence

3| 1
UszmnanaiunsseninesnnuenIvesfiduienas dye signal

R AN

M 3.1 17599 Automated genetic analysis system U¥® : Beckman Coulter §' 1 CEQ 8000
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ad Y 4 A o ad o wa i
AIATIVAOVUOVADUIBAIATBINATIZHUOVADUIOOA IUIA Automated genetic
3 ° o ] a 1 ] A

analysis system AD9¥IMISANguNanAaiFe1Toomilungu nduaz 3 Twswes iesnn 1
f = s Qay g.v s 3’; I
vaNURIRT BN IzLa LA UE SR TuiRansonsnaey IdnTeas 3 Twswed duiuluud
azvquinszneudlonandniizersninInsweiNdenangessmaud D2 (@), D3 @

= = g = ] o o = | ] o/
We7) wag D4 (F1idw) eg19a 1 Twswes Tasvhmswssuaulszaeudmsumsasvaey

A99115199 3.3

M13197 3.3 dul52aeUd IS UNTAT I ADULAURDUID

aulsgnou Y3as (lulasdag)
Sample Loading Solution (SLS) 8.5
Size Standard 0.5
WananTiFe1siaanmnHgeeis aud D2 6.0
wandaTiFeNs idanaINNgoRl Mand D3 3.0
wawﬁmﬁc‘ﬁm%’ﬁﬁﬂﬁmﬂﬂqﬂaﬁmmuﬁ D4 2.0
73U 20.0

3333 amnzvideyalulnsuammalanfidue
33331 asdamsandoun
9/ Ay a o oo v A A a 'S
doyaii lAnnmsinziuatfidueaonseuniesiing wiuay
Ao TuliRvziaautiuns s gnIenue BRI WIBLAY X LT dye signal LAY Y 11
doyadsnanmmimsiinsizinsmieuladeyalieglugiuesd 1u'lnd (genotype) #au

11510534 Genome Lap System

30000 o
25000 +
20000 +

wmw

15000 -+

Dye Signal

10000

! 1l
H’X;C !‘.‘U
¥ /LM
[ Ll L i ( AL " L
I I I
125 150 200 225

MW 3.2 nadianngnsvnuioay 100 Insies $0228 (@), S0218 (Fidya), SW2008

5000 +

0 _I

2 a o =]
(@hRy) nRsumsufuioumenagasg Il (@ag)
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20000 +
17500 1
15000

12500 -+

Dye Signal

10000 +
7500 -+

5000 -

2500

0

200

MW 3.3 nsmliRaniagnsvanoay 2 00 Inswed S0228 (Fe1), 0218 (Fde7), SW2008

¥ o L5
(@hidw) nFoudeusuimueninanasgiy (@uas)

15000 i
F
12500 +
10000 -
- ‘::.:‘
B |
o 7500 4= l
|
E na *ﬁ
5000 i
r "l:.l\! a2y
: o
2500 iy = N X ¢ -, ’.‘:‘ Wy w2 ¥ 2
l L -y e
fow \ ! |mn il
U ” rw;i 9 ‘ -‘-'4 | i ]
Ny )% A RN €I Al RV /A 1
I 1 T T 1 I
100 125 150 175 200 225

MW 3.4 nslimanagnIvanmay 3 00 Tnames S0228 (Feh), 0218 @A), SW2008

@hidw) nieufsufufiduevinanasgu @iad)

4 Q L] 4 - 3 § o/ H
M99 3.4 Medmsulaeyannnsfimatui Tadad 1 Hudoyad Tu'lnd

» W— doyad Tu Inilii Tadah 1 (Sw2008)
daaa — - ,
(bp) A08197 1 A88197 2 #200197 3
A 90 /
B 95 / /I
BD AC BB
C 98 /
D 108 /
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e ' {a 4 de o d "
@199 3.5 Aredumsulasteyaninnsihavui Tanad 2 Wudeyad Tulnd
w e foyad Tu Indl#i Tadadi 2 (50228)
ﬂaaa o 1 d. a 1 c: o 1 IH.
(bp) Ar0d197 1 Aa06197 2 RRINE
A 168 1
B 172 / BC AA CcC
C 178 / i
} r L] 4 - 3 ﬂl o dl =i
M1519M 3.6 Medenisulasdoyavinns lifatunlasan 3 Hudeyad Tulnd
- YA Foyad TuIn{lfiladed 3 (50228)
Bale SN < . v o d
(bp) #200190 1 fAred1ail 2 Met1ad 3
A 219 /
B 223 /"
AC DD BB
c 223 /
D 239 J

2 a o 4

iveu lvlumsAnisandeyasiansmiiiudoyad TuInil Tunsaiiinsiigiuns
' v d a ot - . d a 2
Twnuiiugidsndlingmvanguen wdennnizns ngengaiivanitens miniu Tay

i g ' g o
asmndlulvansidngdndiees lihuwesan

33332 maimaEnmmaiugnsss
iideyad TuInfluwhmssnitumaie e T idae sunsy

POPGENE version 1.32 (Yeh et af.1999) el

1) Anudvessada (allele frequency) HUMsAIIAANNRVBISATA A Tudas Tare
dmuunazlszng

2) Swudadamaons Tasa (Number of alleles per locus, N) luudazilszanns Tasvin
faudhlnd 1 uaaeldifuhsznaiuaianumannaisvessadalusydugedsdamali
AUNAINHAWNINUFNTTUTIAIGS

3) edidud IndueiHau (percentage of polymorphic loci, P) Jumsiaanumainvas

maugnssu TasAanndadiuvesdumishiimsulaounilaswesddue siliaudrlng 100

dd o Y o ' r A
Lﬂﬂil.‘lfumlﬁﬂ@iﬂlﬁu?1ﬂ31ﬂﬂﬂ1ﬂﬂﬁ1ﬂﬂl\1ﬂu'§ﬂi‘iiﬂJﬂ’lQ’-ﬁ
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4) augame s 1o 1ndaN 149 nn1sdann (observed heterozygosity, H) fivastluugas
Tasadwiuuaazlsemnsuazaiauaneame 1s 1o 1ngan ldenmsdunamavae lase
e o a/ T é at s 1 s L
(H,) dmsuuaazszans Gliﬂ!.;_fuﬂ'li‘lﬂﬂ’l‘mﬂa’lﬂ‘H’mUﬂqu‘Eﬂ‘iiMil'lﬂmﬁﬂﬂ’m’ﬂﬂ-uﬁﬂ-
melslalnafiasrany TasAadadiuseuinesauaundninilueame 151y Tnadeduau

a 2 1 g 9/ v o 1 = ) 1
amnFananua mndiaudlng 1 ueaslimuilsznnsianuvainnaiemanugnssugaua
winih1d 0 uaas lfifudsznnslianumaanaemaiugnssum

5) Auganels 1o Inddn 140 1Angu§ (expected heterozygosity, H,) Auam luudas Tada
dwmsuuaazszmnsuazinnunugameIs laln3an ldvnngumasde Tasa (@) Fuilu
M IANNUHAIANAINNAUFNTTUVINTATIUVDIMNANUTVRID AT A1 ADTIUIUAIDE
¥
nanua mindaugnled 1 uaaddiiudilsyannsiinaumaintalenaiugassuguamn

) ¥ Yd ~ o o
wW11nd 0 uaas iy nlszngin eI HaN N LA TUA
o @ a - 1 @ ' )

6) Fisumsiasasimsnauaeadaniennulonyuveuaasa0o19 115 suieuny
Ad98199uq lulsznidas 0198AITEHI9 -1 99+ Taovanai lana i lng -1 uaald
g 1 ' o T A A oo ' St ™ S 9 g
U hunragateasilions insnau@oasaluseand uannliaudilng +1 uaasliinun
uAnzdRdNTigAs IS HANGATA 115 2ALIQY

7) T2OEHININUGNTTH (genetic distance) AT NUAAIANINAIANAIONINUTNTTU-
sendndsemnng A lundazlsyrnslisszesmianeiugnssulussdugaansliiiiun

¥ =1 \ s L% Ll 1 1
UszansnguIug Tauuana 1 N s suiing uanianisouaasiinnuadionis
AUNNHRUFNITY

o = o't d ad . o . a1 '
8) ﬂ’J"IiJ’cT‘iJﬁlﬁtJ‘UﬁNUuﬂ111ﬂ§]'llﬂ~1615ﬂ-1’31!t1]5ﬂ (Hardy-Weinberg Equilibrium) N1na13
v 1ol k) = o A L= = o P o
“grlutiusssumadinnelulszans anudvessanavestunazd Tulnilezasin Tasr
msnfSoufsumnmuimadieszninaaamals lalndadn lanansfunauazanaamels
A e o { o A &
loTngan1asnquf Tagvnisnadeu laauassfszaunimudesu 95 nlefidududa
W9ITUIA pvalue MnnuNTANUMANA1SeE 1 TITod A RYN19ada (p<0.05) uaasldifiud
dszanns lihganmaugavestu Aelidas1n1senowd 1y (migration) n13AAIADA

(selection) LLAZNTNAYYDITY (mutation) TUITLAUGA

3.3.3.33 Pa e NuFNHEMIITannms (phylogenetic tree)
ihfeyaszozviianesiugnssunadunudianuduiuinig
27115 1ae7T UPGMA (Unweighted pair group method with arithmetic mean) Taold
115133 NEIGHBOR %83 PHYLIP version3.5c (Felsenstein. 1993)
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& x "
3.3.4 MANMIANNHMINHAMINUENITNVEIgNITMUIBImAlAdEmAiin-

= -1
TulanowaSaafdue

3.3.4.1 manuFnalulanewnisafiduen3na D-loop MEmaiin-

Ufnsengnlalnwdimeisa

Y- | [ ] ti‘ =) Y A’ = ".’; [ [

AnenAlad1gnINwieslaslinasuaguinnuinieIndavda-
gawni 5l unses 535Ny Wanr Taail aszinazase $1uau 25 dre819 e 1, 3, 5,
7,9, 11, 13, 15, 17, 19, 21, 23, 35, 37, 39, 41, 43, 45, 47, 49, 53, 55, 57, 59 uag 61) 9NYN3
4 w ' g - ° v ad A A
NIrua 76 A20819uuudamulumsany imsananduennaeauaziiulS e lula

G a g 9 = ana ¥ a A [}
nauAsua- A lasns lanadnilfnsgnTs Indwesd Buninmswaudiulszaon
vosl§irernslunacafiFersviin 0.2 Taddns dedaudlszaoulumsnei 3.7 Hissnndes
o % ] 9 w = 9 1 = ar . = [
MM 1wA9819Ws ouny VenesnauaIvlsyasvuasluvaea@ea (master mix) HA29 L4
L L g‘/ _ Y

lavasafido1sudazrane sxmiuAyAEueANETUA DT 100 1 Tuasy US1as 1
TuTasdas wi lmdruedstni llduvisasnanuGa 5,000 sevaewi dlumal 10 Jud
2 W S, 4 "
idunEsIna AT eI Tae lwsmesapudy (Kim er ol 2002) fi

Dloop-F 5“CCAAGACTCAAGGAAGGAGA-3

Dloop-R 5’-GGCGCGGATACTTGCATGTG-3’

M99 3.7 uaasaaulszneuvesgns vign T Tnameisalu ly Taneuiss sadidue

a3 AL ugan e Wsmas (lulnsdag)
5X Buffer 1X 2.0
25 mM MgCl, 1.5 mM 0.6
2 mM dNTP 0.1 mM 1.0
5 pM forward primer 0.2 mM 0.4
5 pM reward primer 0.2 mM 0.4
5 U Taq DNA polymerase 1.0U 0.05
100 ng/pl DNA template 100 ng 1.0
dH,0 “ 4.55
33U 10

= 1 a o 2
msuinaddue 19§75 0ga T4 Indwaisadunseuiiui e

@ o sy T o - Ay [] = =
MU susa TwlR noumshauvesl§asen fvuagaungd 94 esruwaiFeos T
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A A E a d 9/ 9 & a g - ' o ¥ 4 aan

5 W newssuARweauuuy Muentludiueme@ietsauysal Uz 0
90 1 $1149u 35 58UM NS NYUNYLAI AU AD guIM 94 B UFATOT UM 30 IUT
A < i 9 a_ g -

e AR wedsanmuenilumenor vimivanguugliaailu 58 eswusaded Fuiu

a.d‘. [ d'. o Y o o A d Y = = A
pangiinmuzaudmiumsh Inswes vz uduAdueAUUD LY 30 FUIT uaziN
3

[
= =

o a P A o a
QungivusedAy 72 esruwaidoa wiu 90 il iwelilmsmusuaumannms iy
o ] ] A aan U

dedummnzauveaaz lnswesuazddweduuuy WelfAzergnTaieunasy 35 seu
. < ad o ) { o
neudugailfazen Wasguugiii 72 esruwadod w4 il S1uou 1 seuiluduasuiivh

aaa LI ] [ a 7l a
UfRsegnTmadsauysal inuinymandafiae s gungl 4 ssmisaiboe

a Ao d = =]
334.2 MIinsadeunananfiseIsved lulaneinassandue
T =S d o & = - o s a 9 o
ABUNITAAS IV a1auiiad lodnduualefd uednariinis
a f a ad Py
A3 TR UVIIANANAAN AR IS LAz ALY VT uABmANadian 1as TWis e Taslsnanaana-
o - ar as [
915151193 2 Ty TnsaasHENnl 100X GelRed 182 6X loading dye 8518 1:1 Y3115 5
a 9 =2 9 g = o A d
lulnsdns uaatanoeaasunazm s meannuudu 1% Wi suhvusuuoufouenasgu
1 —y o 1 L 4 d
y11a 100 rue 1Suas 2 TuTnsdas dmuannuddnd e 120 Trad dunar 40 uad
@ . q 9 = '
HAIINT IV ADULDUAD LD AIIAT DI IIATNDD

d oA

Q9 81 d
33.4.3 MIMATIEHaIRUTINAIR INa
s oA gt & ) =
WaNAATI AT NHIUNITASIVADUVHIALAZANUTUTUA N ATIA
a d ¥ o as a o o @

oianTas IlisGaudrezgnde ildmseimddua Tasussnuualagiau 91na Uszins

imvald Taenananfiaors nas limszvidestinaududu lides 100 W Tundu/luTnsans
9 ¥

51103 45 luTasaas ndeudae Inswesniaasriiafanududu 10 w1 lundu/lulnsans

151103 20 lulnsans

33.4.4 mamnzviteyalulanewaiuafisue

1) msnlSeuneudauiwe (multiple sequence alignment)
a o 9 = a o =) : o w & =
msaasendoya lulnneuessadoueusou D-loop lasmsasivaoudiauiiing le-
o 1 A o o & [
IndinTasn Taunsu (chromatogram) A2ealauive 1 1ddduiiong T Indvuia 1,400 ¢
{ o L) ar — J
wanazinnugnasunniiga MmmsnFeudsumauiiong le Induesgnsiuiieaninldves
TnenvgnsnndszmalunomeonazyIsundsinglugiudeya 1dun dszimadu

(KC469586.1, AM040648.1) Tav3u (KF601700.1) 1na (AY534288.1, DQ207755.1) i)
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(AB015084.1, AB015087.1) uazgnaiFemanininnidylsil (AB041489.1, AB041492.1,
AB041496.1, AB015094.1) ims ansizddaeTlsunsuduSeg1 BioEdit 7.0 (Hall, 2007)

2) S2EZHIANNUENITN (genetic distance)
JinrigrsanmsalasuudasvesswaugnssuuuluTaneusi vafidueveegns

ﬁmﬁmmﬂiﬁ’maﬂmﬁuqﬂﬁﬂmaxqnsﬁuﬁéuqmnﬁwﬂszmﬁ Tugudeya GenBank

3n312¥@20M1d9 DNADIST version 3.5¢ (Felsenstein,1993) 1uTa)sunsud 3931 BioEdit

version 7.0 (Hall, 2007) Tas 1% The Kimura 2-parameter model

3) UHUAMHANHTUNUEMII T3 (phylogenetic tree)
o_ 9 = Y = o o & o @ 1 A’ - 9/
ieyai ldninmsneudisvdrunNnumilouvesdiwuuaszuingnsiuiiosninld
tf ) o ey L) &
yodlnonaggnsnuiliosn1nlseinaaI9quIKIA1531A519% 1A035 Neighbor
joining/Unweighted pair method with arithmetic mean (NJJUPGMA) A201131n51 MEGA 7.0

fvua a1 Bootstrap test = 1000 (Nei and Kumar, 2000)
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c
HaNMINABR AL ITO!
4.1 mamyInnzranuvaanaemanugnssulasllulasuanmalan

4.1.1 minsaaevueylulasurnmalan
A o o ' =) é’l’ A g 1w a o = =
ievhmethudeagnsiuiiognialdldun Smiagsiugisiill uaseisssusy
= [ ar =) o o A o ang A o =
nsedl a¥e Waa wazilaaidl vins anAfRUIBANATMsNAAILaIN191n Maxim e al.
(1995) WU913Tnsasnaasaasaadue ldetalilszaniamuaziiuddueni
aanwa lagldaedaudemioudnises Ao latinaandudualszana 300-500 w1 Tunsu
[] kY
ae'lulasdns Feeziir ¥ tunisasnaeululnsuannalavide 11 TasmsAnuiiiey
¥ 3
asroaen lulasusmmaladisinry 15 Ta'le HimsmiudSuaisudidwa lasldinaia
Ufisoagnla Indlsisanas vaeurandanmuedumaiinsanlns TnisGaesmIsaauas
a d 4 o ‘ - d i ALY 7Y &

HENVUIRADLLBIADINNIATIV AR UL VYA WEAATUIN I AT uama lanaloinT 84
a d a d o oy 1 - - a -g ¥ g =
A3 eiuauAEHEsa U HuTEINTaas el UAD e RRaTEY 1 15 Tale'ld Tadl
uovaBweied 1 idNdnuaziiunseeaideays o i ldiluns iy single band uAdl

~ 3 ) - A ar é .ﬂ' = 3 3 1
nslidnqnatus nadiegatensminaeni (ladder band) ensliananavuiizonh
stutter band (HunsmAmsanylanaluvinmsesnaevtavdwueysnainilululns-

o o~ as o ar Cd
uma'lan @ozans msan@; 2542 ; ym¥mi Sunysal. 2544) Tavermilunainainaany
a A a 5 o S o
Aanaanifatunnmshauveseu laiddue Tnawe Sise Felanwgunnngungiues

Y A H ™ 5 = ~ - =
asvduqfaludunsuvssmsuenviavesiidwedromaiindda 1as IWisSa (Williams
et al. 1990) lumsAndmineanans laaa nunswIudanaluuaas lanadmiuluyn
dsznshAnmiegluyieszndn 4-13 dada Swaudaaamasae lanadmsuluyalszying
0 9.13 BalndiRvatunanIsANYIYeY Chaiwatanasin e al. (2002) denly lulnsuanina-
Tavisuau 15 Ta'ly fiv S001, S0010, S0086, S0107, S0151, S0227, S0352, SW957, SW1066,
ATP2, IGF1, TNFB, PgHAS, SS13N17R ua¥ SS13R44R 11a¥ Chaweewan et al. (2014) T
@onldlulnsurnmalasisiuau 10 Taly fis IGF1, S0090, S0155, S0178, S0215, S0218,
1 J [ o = ci 1 [ 1 s

$0225, $0226, $0227, $0228 wuNgnsnuilesszme Inssuiusadamasde laaauny
8.86 (1A% 7.8 AMUFIAY YULABINY WY F15UsUas. 2002) MAenF lulasuynmalan
91au 17 Talas Av DAGK, OPN, IGF1, PgHAS, PIGS0085X, S0227, S0097, S0010, SW957,
SW2429, SSC133243, S0001, SSU24283, $8S0313, SSMDNAX?7, SS13NO5R 11az PIGREPD
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AT Yang et al. (2012) den1d lu Insuanmalanisuau 12 Ta'les Ao $0227, S0090, $0226,
S0005, S0068, S0225, S0155, SW122, S0355, S0386, SW911, SW24 WU 1L IUDAAARAUAD
s T o/ o LY A =1 o v ﬁ' 1 [
TaA@niny 4.58 uay 5.19 sudrauuazlonfTsufeudiuiudadandoaeo landves
g 4 1 j o r
Uszannsgnsiuiiosnindszmaduq 15u gasimuiiosalszmelan Jusug Lanyu (Chang
et al. 2012) Maenld lulasusnmalasisau 19 Ta'ls A SW857, IGF1, S0155, S0005,
SW911, S0068, S0002, S0228, SW024, S0227, SW72, S0218, S0355, SW122, S0225, S0226,
P | 4
SW951, S0215 uag S0386 gnsuiiiesalszmaTisquna (Vicente et al. 2008) fidonldluln
sugmnalavisnuau 9 Taly Ao SW632, S0101, S0068, $0225, S0226, S0228, S0026, S0005,
J < J s
S0178 gnsuiipalszmailayTuduazgnsiniioaduWus Qianbei Blank (Yang et al. 2012)
Mdenld luTasusmna lavistuan 12 Ta'la Ae 80227, $0090;.S0226, S0005, S0068, S0225,
S0155, SW122, 80355, S0386, SW911, SW24 #33IA1 3.74, 4.33,4.2 UAZ 5.97 AUE1AY Halian
) ' = i Ly g o ' P - v oA
desnmafau luasslineudnannevilunanvinlutaaznsiayiszimsguiasn
o [ u'a{ 1 o R 1 1 o =) :E ¥ o 3‘;
duruaved luTasusniva larinlaled1edudidananadiuiucadamaods land DANY
= Y Jaw s A o Seclt
msanu luasatl l¥nsaswaeuuenved lulasusmnalavialemsason Tudanausouen
1 2 aa gf A 1 .- | & v ¥ o 9 Z =
ANUURNAIRVDITUAID BN TslvLALAna TN N esr T aaeu Y i ldnsdnu luasell

o @ A a 1 o A T =2 3/ 3
'i]’]u’Juﬂaﬁﬁmﬁﬂﬁﬂiﬁﬂﬂ'?lg'ﬁﬂ?'lﬂ'l‘iﬁﬂ']e!"l‘ll"lﬁﬂu
4.1.2 anunaanaeneRugnssunelulsznns

4121 dnnudaanlviaaslana

v
o o =

dmudadaluuaez ladadmiuyndscmns Naneiinnuiuuilseg

"
= =

5¥N919 4-13 dana Nlada S0026 U wIudanatesnganazi lana S0155 S uIuda-
= = o =] A @ o =
aawnnga Swduvaaamadgae lanadmiuynilszansfe 9.13
A o d -1 ) = 7
dieviimsudasteyavinnsridowe ety ldidludeyad Tulniuas
o o 9 = @ A = o 9 o a o [
i ldd ey 1ddeyaniiudvesdada Fezi hllddmsvnsdnunwaasany
nanuatenaRugnssumelulszminsuazanuraInnaIeszINYszeng Tagannud
o A 1 % J -:;d o ot
ypevanaluuaaz Tadaveslszrnsargifnymaas1ilumanuin o dwfumsnageu
9 1 LA gt dad & o A4 & g o
MIFANINANUANYAIVOITUAINNYVBIFI A- 11T nATZAUANMYRNY 95 1eiFua
WeRe15IA1 p-value Wualada ludiganimaugavestu (anasesnediiedngnia
_aa a’ | g o o
aoa) snduTana Swe32 uaaslfiiuignsiuiiesninldlionsimsaadsn msnatouns
a . Y A o = ~ P = o A A
sunazmaonsndroduluszauge Feenliaunguininnmsiinasnsinsihgnstuiies

v J’ = 9 g = ' 3 A L] a 2 9 a '
VINANWUINBDUVTNUA UL umswﬂnszqunﬂu‘wummﬂmmmzmmwniﬂaﬂﬂmu
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] ] 1 ar I i 1 \ ] na é = 1
Tng) lidganmaugavesiu deandeeruai Fis nufiauadomiiny -0.0355  Falie-
' @ { g 1 & o a
Aoudnalesduaasluasei 4.1 vaadlfiiiuhgasiwiiesmalalisasimsnauionsa

' " v o £ Adq v g ! A A Yo A
molunguilszminsegluszaud vindayaidlimudgnsnulesnialagelinau-
ar o a ar o [ o ) 9
nanvaenawugnssuluseduguazdinenmanuiuendnysivesmoiug 1314 39

1 <@ o =] v 1
L‘Hll’l&ill,ﬂﬂ'I'ilﬂ‘]J'SﬂH'lL‘]JHL!ﬂfNWHﬁﬂiiﬂﬁﬂblﬂ

M9 4.1 Swousadaluusaz Tada Ansama1s 1 Indan ldvnnmsduna angame s la-

Iﬂ@ﬁﬁllﬁ’iﬂﬂﬂt]ya fi1 Fis 1taz A1 p-value (Hardy-Weinberg Equilibrium)

. i;:uju angame1s I Ingamay 3 Chi- . P
paaa _~ gipmsduna o ANHEE Quare value
0090 7 0.9865 0.8094 -0.3328  70.1606 21  0.0000
IGF1 11 0.8421 0.8254 -0.0949  77.8031 = 55  0.0232
S0026 4 0.5000 0.6210 0.1200 " 32.6232 . 6  0.0000
S0226 9 0.8933 0.8396 -0.2284  136.5070 36  0.0000
S0155 13 0.8026 0.8066 -0.0262  157.9741 = 78  0.0000
S0178 12 0.6711 0.8104 0.0305  166.1216 = 66  0.0000
S0228 10 0.8667 0.8120 -0.2516 64.3784 45 0.0304
S0218 10 0.3684 0.7857 04107  515.6606 45  0.0000
SW2008 7 0.9474 0.7800 203501 .© 564444 21  0.0000
0143 8 0:5263 0.7619 0.0295 1037064 28  0.0000
SW632 8 0.6053 0.7034 -0.1828 353950 28  0.1587
SW936 11 0.5658 0.8543 02490  267.019 55  0.0000
SW2406 10 0.6053 0.8562 02940 2539524 45  0.0000
SW857 8 0.8421 0.7905 -0.2286  53.1110 28  0.0028

SW240 9 0.4474 0.5978 0.1741  82.9396 36  0.0000
WA 913 0.6980 0.7769  * -0.0355

St. Dev 0.1964 0.0708
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4.1.2.3 Sudadamenelana (number of alleles per locus)

o o A a o J - Yy 7o o 4
Suaudadamavae Tadavesgnsiuiiesninld ldun Sawmdagsiugsi-

= = c; o o/ = ¥ z L o ° o
518 UATHI 5550519 N5zl a3 W uazdannil wungnsuilesariatamtiiisuauda-

= lﬂ'. 1 a Io -lg o o = o o 4 1
damavae Tanaagane 2.5330 uazgnI NN I IAUAS A5 53515 1N LD aaaInDodAD

L dl 1 &J o o

Tasagefiqade 82000 uasldifiudignsiuiiesludaniauasaisssusivlinaiu-

HAINUAENWAUFNITUTINGAAWNAITUAT 1IN 4.2

4.1.2.4 nediFualwaueiinlale (percentage of polymorphic loci)
p & T
nlefiFudlnGuesilaTalvuosgasitmiowninld 1aun Ssndagsmgs-

= = { s at o H 1 j
5111 uAsAI 53IUI 1Y asel afe Wanr nazilamil daaslumisei 4.2 wohgnsiuiies

'
A 0

maldnadmdaiinlefidud Induesialala 100 nlefidud sndudaniadaaiindan
v ' & { o = ad '
93.3333 ulofidud naasldimuidissngnsfuiiosminuainiuidmlnguanIndues-
Haluszaugs
A I o o A = N o o o d = o oy R
Wiegaiiwueafamavne ladauasies@ud Inavesiay Tag
= 1 J =1 w o a 9 -2 1 9 = 9
uioufousgningnsimiiowazgns aeRuHFIMsAManenTze YW 1A 515013
Falimsaadenmuiuguazl Syl aiufinedgeoivdanaliainnuvainraloni
NUFNTTUAAG A IFUNITANE 1V Kim e al (2005) nuhgnstumvalsnnudadamay
do laAauiiny 5.81 nziignsiugasonuazidinGosiiay 431 uaz 4.88 ama1dy gns
g ) . . . | ° o a = v W ~
W10 a3UUE Min pig 1AL Xiang pig Ns1UIusadamavde lanmniny 4.69 variigns
WugaseauazdsnFoiiian 4.31 uaz 4.68 avandoIRUNSANEIWBI Li et al (2004) WU

gasiwiloslszmalulinundsgamals Iy Indfninnsduna AundasameTs 1o Tndd

A o o

mavTuag InduesNaulsguna 0.53, 0.70 uaz 0.65 Mumay wsiziiugigsoniia 0.31,

0.47 1ag 0.40 A1UAIA
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M990 4.2 S1uusanamasde Tand wesidud Inavesda lals aAnsame s loIndan 14

o ci 1 q:ae: 3/ = -:i
nnMsdunamas tazaneama Is Iy Ingan lavnngupmde

oo Tudadamas  nlesdudIng Auaamne 15 s InaRinde
31IA Do ., - ~
ao lane woitnlaly  swmsdunn 91Angul
LERILER Y 4.4000 100.0000 0.7333 0.7050
UATATBITNIY 8.2000 100.0000 0.7242 0.7744
W 4.4667 100.0000 0.6042 0.6280
nysinazasa 5.7333 100.0000 0.7333 0.7633
a1t 2.5330 93.3333 0.6000 0.7000

4.1.2.5 Anaanels 191nFA T 102101 50UNAIRGE (observed heterozygosity)
¥ ﬂu:td. ot t:: g L
Ansamels lyTadan 1dn1nmis dupamdsvesgnsimiesniald 1aun
Tandagsugniil unasaisssua ¥ nszll afe Kt uasdamil dwaasluaizieii 42 Tae
j s s = U ) d} s d‘- ‘O
grsnuiiosdandadamiilauemmne 15 lalnddh 1dviamsdunandodigaie 0.6000 uaz
J =) [ ar 4 o ] [V | Aday Y Y]
grIiuiin Nt andagngs sinunseduayasdid uaame Is s Inaan lavnmsduna
inaugagane 0.7333
' = D ! E
ausane 13 lalndan lavinmsdunamdoveeilszrnsgnsiuiiosIny
malain 0.6980 FelnaResuNIANE 1B Chaweewan et al (2014) H5190 1152903
.!;’ 1 a { o { T o g U g
gasnwidesnialaliaueaine Is laTaddn lavinmsdanamaominy 0.7900 nilwrusiu
4 H ot 1 Ll
ordlumsigiaaesasanelinisidenly lulasusnmalavinlaaifsesiu dewaliauen-
adt o = A Y Y = =
me 15 la Tndan 1dv1nms Funamasvesdszansiia lnadfoein vaziinisfinuives
Chaiwatanasin et al. (2002) wuaugame 15 laIndan Idniamsdunamasuealszmnsiia
0.5335 ordluauvquinansdenld iy Insuguma lasifiuaas Indwes Naud e I
aa A kY L P = 1 .';. T = c’:’a c{ A
wame 15 1a TnddN 1d01nmsdunamasyesilszansindiniinsiau luasell uazile
a 1 At 9/ [ s-i ' 3 1 ‘3 -
#osanausamne 1s 1y Inddn ldvinmsdunamaessnindsznnsimuanuingnsiuiios
a o PO a3 { o w o3 A’ {a ]
vinsandatlamiilinidiga (0.6000) o1wiluaunguinmsntsniatdaatidlununsaaiu i
=1 Y 1 g ﬁﬂ' af L = 7
imsndeudivszniegnsvnmousniazgnsneluiuiinmindsdenaldgnslisusame-
ad ﬂ' 'Q H J af s - o ﬂ' o \
T3 1o TndRmaod vaeiignsiuiiosnndiniagsuginiinunssiuasaslisigage 0.7333
A A :i‘ s o 4 o aé) da 1 A o = Aiy .Q’ A
fuieunnniuiasnarduiuinaadelidszmnsswavmnauazimsimosgnsiuiiosyn-

4 1 g H a/ L = 1 ad ﬂl
g nsmdeudiogassenaeiuinu dwalgnslidusameTs Iy TngAmasgeanlude
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4.1.2.6 Angamals Ix1nFaNn1A01nNquinay (expected heterozygosity)
1 qﬂﬂl. = { z 1
Angame 15 laTndan 1do1nnguiindovesgnsiuiiesniald 1dun
Fandagsug i1l uasaisssusy nszd a5 Wen vazdaadl Awaaslunisied 42 Tag
j o o o = 1 qﬂ"' 4 ;
gasiuiioasamdananiiaueame 15 s Tn3@n 140 1Anquiimasdrgadio 0.6280 uazqgns
g a 5 Ll =Y { H
wuileanndandaunsessssusslianeame s laTndd ldnnnguimdsgeqadie 0.7744
1 a { ! A'
Ausamoels laTnddn Idnnnquimasveslszannsgnsiudioa lnsnald
1 é - Qs . -
7181 0.7769 FalndiAvaAUA15ANYIUD Chaweewan ef al. (2014) 11a¢ Chaiwatanasin et al.
v i & " - 1 { 1 Y
(2002) A5 rwarungnsiuiiosnialanusameIs laTndan 1dv1angumasiiauniny
0.8500 @z 0.7925 muday thon/semivuausamels laTndan lAvinngufinasves
Ll g =T = a/ ‘g 4
Uszannsuaasliimuhgnstiudiesinenialalia lndifvidugns Mudlesoimlszmadug
v 910U5zneRuiiag 0.82 (Yang et al 2012) dssnaoui@eoiin1.0.83 (Behl. 2006) 1ag
[ £ ’
Uszimendvauaniian 0.79 (Thuy. 2006) Auiimaduiavinivarauisusums inuaa-
as Qs L A - P == 3 ;
moals laInd@snmiduna uanaame 1s 1 In3@n ldaanguimaseinnisiny luagail
= 1 J =S 1 lﬂ'd r ’
A 1genIgnI NN TINERULNAGUNILAT 0.62 (Fang er al. 2004) 1Az 0.63 (Li et al.
2004) UseNAMAIMANAT0.49 (Kim er al. 2005) Usznalavufin10.56 (Chang et al. 2012)
o as d'l 1 L] o Qs a 1
919AR1AT DU TINAIEAY S1uauiay Tadaves TuTasugnma las aawuand1s
serIndaumsthuazmainn e lunsaslaey
ieganaame 15 1o Indan lavinn s funamdoiaza usamo 1s 1o Tndan
H 1 3 ) ar
Tav1nngumay nevzagliaigasiuniiesinonialainnuvainnaienesiugnssy
¥ o A A 1 9 A = o a Y Aa
IndifsanugnsnuisInnlszimaoun ualinineudnagulenls sumeunugns@nsa M
msAadend WL flazlsulaiufedngeeisdana i numatanalenaiugnIsy
GLERGN
d'l = o o = T Add‘ 9 o d'
annsasuIUsana Aneame 15 Ly Indad 1an1nns Funamaouazin
4 J ﬂl. = 3 a o/ T J i\
nqufmaouasal Fis TinavuuuTanadiessvesgnsiuiiewlsemaaisquazalszmalng
o/ ﬂ'. 1 J = o s J
Aam319d 4.3 wungasiuiies Inslianunaianatemaiugassuladifsstugnsiuiie
d 2 B g ol @
nndszmapue snnarnan1sine luasiildah linsudsTadaimmedmsumsiaziany
o Z 4
HAINMAWNNNUFNTTNVBIGNTNUIBRNNTIgARD SO155, S0178, SW936, IGF-I, $0226,
i at s Ll = o o ﬂ' é = a’l 1
0090 tipe91nlanaasnarufasuIudaRanIANge Famnlimsfnuinseae lUvenasl

3
msanu luTasusmna layi 6 Tasatiaqe
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. S Aveamnels lsTndd
Tada N szanns A = = Fis
gaan  wquf  duna
S0155  Flores et al. (2001) anmuiieuiingTn 12 0.48 NA 029
Tae et al. (2014) grstudlesi@iud  NA 0604 0956  NA
Laval et al. (2000) gnsinuileayTsy NA  NA NA 0.4
Yang et al. (2012) qnsﬁmﬁaa‘lm%mu NA NA NA 0.05
Cheweewan et al (2014) qniﬁmﬁm‘lwumﬂ%’f 7 0.86 0.8 NA
S0178  Laval et al.(2000) gnsiuilesylsy NA. . NA NA  0.024
Behl e al. (2001) qniﬁuuﬁmﬁuzﬁu 5 NA 0.68 NA
Cheweewan ef al(2014) | - gnsiuiioslnaninid 8 0.87 0.95 NA
SW936 | Jae et al (2014) gnsiuitoaiindn NA- 0521 0818 NA
IGF-I | | Laval et al (2000) gnsiudien sy NA “ . NA NA  -0.02
Behl et al, (2001) qsinniiesduiy 7 NA 088  NA
Cheweewan et al. (2014)  gnsiuiiesIneninld 8 0.87 0.75 NA
S0226  Flores etal.(2001) gnsituiioaiingTn 13 0.52 NA 0.17
Yang etal (2012) qnsv‘fusﬁm‘lm‘é‘mu NA NA NA -0.05
Behl et al. (2001) qmﬁusﬁmﬁmﬁu 8 NA 0.64 NA
Cheweewan et al. (2014) qnﬂ‘fmﬁm‘lmmﬂﬁ’ 7 0.8 0.89 NA
S0090  Enrique.t al (2014) qnsudealadiui NA ' 0246 04581 0016
Laval et al. (2000) gnsinuiieayTsy NA NA NA 0.018
Behl ef al. (2001) gnsiudiosdiid 5 NA 0.76 0.26
Cheweewan eral. (2014)  gnsutiiealneminld 7 0.81 0.68 NA

NA = lifimsuaasdoya

413 ANUHAIMHANINUENTINIZHINYS2910T
AL UL HIINIIRUEATTUHAZAIN UM TBUNIIHUFATINIINATHIUIUAIY Nei
. . . ' é‘ ) s’ltl gy 1 ow o o -
genetic distance (Nei. 1978) szwingnswuliesnisldlaun Tandagsugisii
UATAIBITNTIY N3El AT Wan nazaail WenSsumsunnglszns wudszezinama
- A\l é‘ = In ! o o o/ 4 bl
Wugnssuserangnsnuileamalataimgantaniaunsdisssusvnunsziivazasne

& 3 o W = s & a LY s:s.g A A (A |
0.1978 BITDAANVINVANHUTN NHUATAATHING 3 TWIANNUNFURDA Ul ZYIns
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g 4' 5 o o/ - " ar { =y o 1 as L
HunnseuTmiatimszoziianeiugassuilndSanuuassosianaiugnssussndng

j 1 § o a o/ s o s ol ’ J H
gsfudliesmaldlimgegandmdamisndudaniife 07095 Tasdandananeglunui
4 o ar e o 1 z 4 U
malaneuvudsduaiuuazsmiadamiiogluiuininldnouais ssosmaiszana 500
Alawas awnaldszozviranaiugnssulidwiniiga aeandesduaindiumiiounis
ar 4 1 J o/ o/ o i o o 1 dr
WwugnssuRnuNgasiudiesmalasiniauasaisssusiwiunszivazasslinigangeno
& o w @ 1o A o P -
0.8205 nazgnsiuiinanialdsendaninfudaaiifiadifigafe 04919 Asas1eii 43 #
O A oA Yo P o - o o
Fliugnsnulioinalataniauas A 53505190 UNTETLazATINANMAINHAIIN

a 4 Gl L H
Wugnssunlndsanuuiniiga

MIN 4.4 MIZHZHNNNUTATTY (@19) HaZAA TN TIOUNINUFATTY (VW)

nqulserng  gaRImil - wesAITIINgIY Wen nszi-afe aaid
q3ginil Fakkk 0.7942 0.6357  ~0.7153 0.6242
UATAITITNIIY. 0.2304 AAAAARE 06961 0.8205 0.7396
WaN 0.4530 0.3623 *rrkkk 0 (.7654 0.4919
nsvil-ads 0.3351 0.1978 0 3633 P> 0.6276
Tanl 0.4713 0.3017 0.7095 = 0.4659 Hkk ko

sk = | F1INLLOW

WOAA1TZIZTH N IRUFNT TUUASAAD MU ATUN WAUFNITU WOILEIUITD
v & A 9/ o U 9 T
oy ldngasiudlesInomaldtiaamuainnateniaiugnssudeudagauazeglu
] 1y = o ] Y .&’ -~ d'l
¥29n319 uaiinnuIndiResins sezviamaiugns suvesgnsiudionlszimadus Tasgns
J J { el sl ) s e o 4 r 1 1 Qs
Wulle iU IaunsM 5 sus1auIIndanssinazaiadlins sosHamanugns sy
v A A W v W [ vt [ o a
veuiga nazgnstuilosnndaniansnnulamiiliszozvianaiugnssuunniga
A = 1 o/ v 3 A Y o
WS ouN oS LoEH1IINIINUGATTUTEHIGNs N0 Ingmialdnu
1 ar j’ g ! 1
s2UZHNNNNUGAITUVeIgnTHullolssmadua 1wy gasiullesdszmaTlusqina
. & o . & - ,
(Vicente. 2008) g3 ULII9991ANT1lg 151 (Guillaume. 2000) gnsNuiiiosszmadu (Li ef al.
= 1 1 ﬂi‘
2004) 111 0.332-0.517, 0.1634- 0.9168, 0.17-3.47 uaasliudigasmuiios Inuaaldiianu
s a/ J 4 1 = L} 1
waanaemaugassuladifosdugnsiuiiosnindsemeduq udntinamdiulylldden
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I'd 1 ' o o 1 a { {
Tnsusmma'lasi anuuana sz s wIudIedn maiaildlumsassaeuuazgasily

Tumsauin

4.1.4 HURIANNFNRUEMITTANNMS (phylogenetic tree)
1520z WUEATTUIINNITAIUINUAIY Nei genetic distance (Nei. 1978) W15 19
ANUFURU TN U175 TA83F UPGMA  (unweighted pair group method  with arithmetic
mean) 1ao1%71/511A54 NEIGHBOR %89 PHYLIP version3.5c (Felsenstein. 1993) TAUHUAY-
o o d a o v J A Yy 9 1o Y] o -
AnuduR Ui Tauinissendegasnuiioanialdldun Jandagsiugisiil
= Jd' a/ o - o 4 1 g
uASATEITNIY N3¢l a5 et tasdamit daaaslunini 4.1 wunignsiuiieaniala
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anunsavautsesn la@iu2 nquuan nguusnilszneudlggasiuiiosnialdvindardng-
o ~ = o/ ot o v oA A tg & o ar =
ST UATAIFTINT1Y W nszDuazede agnqui 2 AegnsMdesnindanindaniil
[ & o a ¥ H v
suduaungiitosnininfodomedugiamens Taogns lunguii 1 egusnunialdaeuuy
Yauziignanguasseguinanialdnewdiy Swamsosamisgnsesn lallugesngudany
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R DELAD
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nszlazaTa
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4'. [ [ .&’ & 9
M990 4.5 TTHSTN VDA NNTTENI5E30S 'L}'ﬂiwumflﬁﬂ'lﬂnlﬂ

nguilszans FTOLNN
QU 4 LAZAGY 2 6.3097
NN 3 Uazngu 2 3.90586
NN 2 WAz g Y3511 14.13823
NG 2 Lazngu 1 4.24745
QU 1 HATUATATHITNIY 9.89077
nqu 1 uaznsziuazas 9.89077
AQ 3 HATWIA 18.04409
nqu 4 uaziaai 24,35379

4.2 pamsinswHnmmannaenaiugnssulaeldlulanewaiuafidue

421 nevadueninmstiusnnhilaneasuaasuau3nas D-loop

sﬁaﬂ‘aﬁmdmﬁaﬂmmqmﬁwﬁmn1ﬂ1ﬁ’nwﬁmiﬁﬁ'ﬂﬁ;ﬁumuﬁ";ﬁmé‘anqﬂi
Wanuasuau 25 AI6N NS anIaga g eI uAsH 155Uy nezd afean uazdamil
wuhddwefiana laiaamdudulszuta 300-500 wiTunsuse Tulasdns devzairly
Anseidduiang To Indu3iaa: displacement loop (D-loop) Tao1¥imadinil§asorgnTa Ing-
worerlun s as e Nugns suRe Insiues Dloop-E 1az Dlioop-R 910M3ATIVADY
YUIAVDIDUAB MDA 1% agarose gel electrophoresis WUNTUMIAYT ¥ 1,400 gruer Tag
{DV M e 100 bp plus Tadder matker OUT 1, 375, 7; 9,111, 13,15,17, 19, 21, 23, 35, 37, 39,
41,43, 45,47, 49, 53, 55, 57,59 10 61 ApuauABETRATIINMBI NI TR INAA

' o @ o s ] @ 4 o a o W a o
MINUIRVYANANEIAUTINIY 25 #8818 Aan Tl 4.2 tagimsannziasuiong lo lnd
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7 s et SRt iy LT R o B SR b B - FESd B P L pie y d [

. e L L bt 400 geua
p00gun o - == eReeReRe R ®® O 14007

¥
(4

M 41 43 45 47 49 53 55 57 59 61

o = = R ke ag Se y
1200 U O) @ i -§ Tewres . & 1,400 guud

— a A '3 = a d o
HNN 4.2 Wﬂﬂﬂﬂwﬂﬂﬂﬁ‘ﬂﬂﬂﬂﬂﬂﬂﬁmLﬂiﬂﬂﬂlt’lmﬂl}ﬁnm D-loop

= 5 =) 6w - =y - =
422 manfFamsunmumilpuvesdmuuaued llnnemnsuafdue UM
D-loop
mafFoudsyanumilouesddunavedluianeues vaddue v
aFE % 9 a aaa T a 4 A A W
D-loop T umIBmaTinil iz uign I Indweisa wingnsiiniieanialaluiundania
d = o = o ' a dad oo
F-318I 5 UAIATEITNIIY WA NzTiuasaTInyIIHarRanNG 015l eIl Tsuw
1,400 QU Fapganuarnuiuai 15,363-134 409gns Iuaile Sus serofa (AJ002189) T51am
#21v89 D-loop 1l Tanauies saadue
4 o o g 5 o L) a o
efnudaumavesgnsiuiininnldng 25 ares uvwiounvday
waveagns ualiFd Sus serofa (A1002189) uazgnsiudivsomilszmalunauiedonising
Tugudoiya GenBank ‘lAuA Uszimedu (KC469586.1, AM040648.1) lan 31 (KF601700.1)
1WA (AY534288.1, DQ207755.1) Aj1ju (ABO15084.1, AB015087.1) LAz gnsiFan15/1910
=) v &) G’I
vilyT51) (AB041489.1, AB041492.1, AB041496.1, ABO15094: 1) Hurhgnsuiiesnialdna
al 1 - o o = ) Qr J
25 meduiidaualululaneuns saual D-loop tniiounugasiuiioaluaildd sus
scrofa MIAMOUUsZMADFOURgATIFIN TR TIaRIt 19y Taolisnnumiiouninndi 92%
o = ) o 1 - Y1 A a Ao = o o
awaaslunianuani 9 Mindeyadinanieynulangnsmuiesiminnnymnduily

q 3 luedlFd sus scrofa (UNFUT ITIUINT. 2556; Ursing and Arnason. 1998)

4.2.3 'szﬂzﬁwmaﬁugﬂsw (Genetic distance)
szt IeMeaRugNIsUHS esas ImsilasuudasessiaiugnssuuluTa-
ﬂ@um‘%Uaﬁté‘ummaqqﬂsﬁmﬁaqmﬂiﬁ'maﬂﬂr} ul?amﬁﬂvﬁ'uqﬂiﬁ‘mﬁmmmmvﬂizmvl
FouazgnsiFanism 35 18WA20A 199 DNADIST version 3.5c (Felsenstein,1993) Tu

Tﬂsuﬂsnﬁ'uﬂi‘%gﬂ BioEdit version 7.0 (Hall, 2007) Taol4d The Kimura 2-parameter model
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[ J) [ s s as = ]
wungnsiuiiosnialdnugnsSunug Jinhau Wug Meishane uazWUT Taoyaun Tszuzving
NIRUFATIUTEHIN 0.0071-0.0372, 0.0043-0.0169 1Az 0.0037-0.0134 AUEIAL (IBNIITU

A‘ gl 1 L 1 1 dl 1 L 1
gnsnwiloanmalanugnsthne gasdunmd gasihylsduazgnsthfdununiissesviig
NWUFATIVTLH N 0.0112-0.0301, 0.0103-0.0371, 0.0179-0.0258 U@E 0.0074-0.0163

o w A a 4 4 Vo o ¢a Y o &a v ¢ 7 ¢
awday eRnsangnsvwiissmaldsugnsmoiufiimsamiugifiomsuy iugaiielav
uazufawss wuNilsrorrananiugnITuTENI19 0.0207-0.0498, 0.0193-0.0392 uag

o s : 4 J o a
0.0193-0.0269 mwaay Fauaasldimudignsiwiiesiinnuladsanaiugassusugns
& o = A o ' ' a a
wuleannlszmaiuinniga sesasuuilugnsthvimlszmeeig lunoue®e uazgnai®s

v
=

msmvnardszmaniinnuledganeiugssuiiosiga



1.AJ002189.1

0.0000 0.0164 0.0191 0.0182 0.0171 0.0217 0.0253
0.0198 0.0244 0.0130 0.0119 0.0200 0.0035 0.0043
2.8T-1

0.0164 0.0000 0.0017 0.0068 0.0042 0.0042 0.0086
0.0104 0.0113 0.0202 0.0060 0.0103 0.0355 0.0210
3.5T-3

0.0191 0.0017 0.0000 0.0051 0.0051 0.0043 0.0079

0.0237 0.0227 0.0236 0.0200 0.0181 0.0182 0.0271 0.0218 0.0208 0.0255 0.0174 0.0235 0.0243 0.0191 0.0217 0.0271 0.0192 0.0227
0.0181 0.0039 0.0069 0.0059 0.0148 0.0207 0.0190 0.0167

0.0122 0.0068 0.0077 0.0043-0.0086 0.0104 0.0105 0.0104 0.0077 0.0140 0.0051 0.0103 0.0104 0.0034 0.0078 0.0104 0.0078 0.0061
0.0037 0.0214 0.0244 0.0213 0.0182 0.0040 0.0074 0.0081

0.0115 0.0052 0.0060' 0.0026 0.0088 0.0114 0.0089 0.0114 0.0087 0.0124 0.0069 0.0096 0.0105 0.0034 0.0079 0.0097 0.0079 0.0044

0.0105 0.0115 0.0133 0.0078 0.0121 0.0287 0.0214 0.0037 0.0215 0.0246 0.0215 0.0184 0.0040 0.0074 0.0081

4.8ST-5
0.0182 0.0068 0.0051 0.0000 0.0059 0.0077 0.0130
0.0105 0.0131 0.0221 0.0078 0.0136 0.0357 0.0193
5.8T-7
0.0171 0.0042 0.0051 0.0059 0.0000 0.0092 0.0095
0.0078 0.0112 0.0211 0.0051 0.0094 0.0346 0.0201
6.ST-9
0.0217 0.0042 0.0043 0.0077 0.0092 0.0000 0.0147
0.0141 0.0220 0.0247 0.0104 0.0146 0.0403 0.0318
7.8T-11
0.0253 0.0086 0.0079 0.0130 0.0095 0.0147 0.0000
0.0102 0.0218 0.0372 0.0150 0.0356 0.0472 0.0329

0.0061 0.0076 0.0102 0.0059 0.0086 0.0096 0.0140 0.0060 0.0095 0.0088 0.0085 0.0052 0.0131 0.0077 0.0105 0.0148 0.0043 0.0096
0.0062 0.0234 0.0244 0.0213 0.0183 0.0081 0.0093 0.0081

0.0131 0.0103 0.0111 0.0077 0.0060 0.0078 0.0113 0.0112 0.0034 0.0149 0.0034 0.0112 0.0078 0.0068 0.0069 0.0112 0.0086 0.0069
0.0000 0.0224 0.0234 0.0203 0.0213 0.0071 0.0083 0.0091

0.0150 0.0051 0.0111 0.0085 0.0191 0.0096 0.0175 0.0200 0.0128 0.0193 0.0051 0.0191 0.0123 0.0060 0.0184 0.0138 0.0182 0.0166
0.0050 0.0258 0.02890.0258 0.0226 0.0082 0.0112 0.0123

0.0197 0.0112 0.0216 0.0267 0.0125 0.0160 0.0101 0.0150 0.0133 0.0212 0.0258 0.0183 0.0163 0.0095 0.0201 0.0099 0.0141 0.0134
0.0109 0.0249 0.0279 0.0249 0.0218 0.0079 0.0145 0.0118

q' J ] o/ j | 9/ o =
NN 4.3 mizﬂzmamﬂwumismmqnswummmﬂ‘lﬁnuqmuaumwmmzqisﬂ

56



8.8T-13

0.0237 0.0122 0.0115 0.0061 0.0131 0.0150 0.0197 0.0000 0.0140 0.0149 0.0131 0.0119 0.0143 0.0153

0.0137 0.0179 0.0303 0.0133 0.0185 0.0436
9.8T-15

0.0227 0.0068 0.0052 0.0076 0.0103 0.0051
0.0150 0.0193 0.0266 0.0113 0.0170 0.0403
10.ST-17

0.0236 0.0077 0.0060 0.0102 0.0111 0.0111
0.0150 0.0245 0.0282 0.0122 0.0185 0.0421
11.ST-19

0.0200 0.0043 0.0026 0.0059 0.0077 0.0085
0.0132 0.0338 0.0255 0.0087 0.0149 0.0393
12.8T-21

0.0181 0.0086 0.0088 0.0086 0.0060 0.0191
0.0051 0.0135 0.0300 0.0061 0.0217 0.0407
13.8T-23

0.0182 0.0104 0.0114 0.0096 0.0078 0.0096
0.0089 0.0171 0.0071 0.0060 0.0166 0.0207
14.8T-35

0.0271 0.0105 0.0089 0.0140 0.0113 0.0175
0.0137 0.0194 0.0388 0.0169 0.0264 0.0498

15.8T-37

0.0257 0.0133 0.0248 0.0258 0.0228 0.0198 0.0098 0.0154

0.0112 0.0140 0.0000 0.0050 0.0050-0.0165 0.0131 0.0140
0.0273 0.0075 0.0226 0.0257 0.0225 0.0215 0.0071 0.0121

0.0216 0.0149 0.0050 0.0000 0.0050 0.0190 0.0157 0.0166
0.0333 0.0075 0.0215 0.0246 0.0215 0.0205 0.0061 0.0121

0.0267 0.0131 0.0050 0.0050 0.0000 0.0164 0.0139 0.0157
0.0435 0.0075.0.0194 0.0225 0.0194 0.0183 0.0040 0.0102

0.0125 0.0119 0.0165 0.0190 0.0164 0.0000 0.0071 0.0152
0.0202 0.0072 0.0217 0.0227 0.0197 0.0187 0.0088 0.0117

0.0160 0.0143 0.0131 0.0157 0.0139 0.0071 0.0000 0.0125
0.0216 0.0050 0.0255 0.0266 0.0235 0.0245 0.0142 0.0149

0.0101 0.0153 0.0140 0.0166 0.0157 0.0152 0.0125 0.0000
0.0306 0.0108 0.0268 0.0298 0.0268 0.0238 0.0098 0.0163

0.0102 0.0171 0.0059 0.0132 0.0111 0.0173 0.0132 0.0135 0.0206 0.0094 0.0127
0.0098

0.0174 0.0141 0.0167 0.0093 0.0156 0.0159 0.0051 0.0166 0.0130 0.0156 0.0114
0.0112

0.0251.0.0132 0.0227 0.0126 0.0234 0.0141 0.0059 0.0226 0.0181 0.0216 0.0174
0.0102

0.0309 0.0114 0.0200 0.0099 0.0284 0.0140 0.0017 0.0311 0.0224 0.0300 0.0242
0.0081

0.0118 0.0079 0.0186 0.0146 0.0117 0.0093 0.0104 0.0084 0.0151 0.0092 0.0109
0.0068

0.0142 0.0079 0.0143 0.0061 0.0124 0.0097 0.0131 0.0125 0.0142 0.0133 0.0152
0.0121

0.0153 0.0134 0.0134 0.0174 0.0187 0.0155 0.0105 0.0185 0.0084 0.0144 0.0058
0.0138

:; i 1 Y] .3’ ) Yo = 1
MNN 4.3 MIZESHINNNUEATTVVBIRRTHIlBImalanugnsuaueeuazy 15 (Ao)
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0.0218 0.0104 0.0114 0.0060 0.0112 0.0200 0.0150 0.0102 0.0174 0.0251 0.0309 0.0118 0.0142 0.0153 0.0000 0.0151 0.0135 0.0301 0.0033 0.0181 0.0130 0.0150 0.0175 0.0025 0.0193

0.0085 0.0184 0.0355 0.0114 0.0372 0.0447
16.8T-39
0.0208 0.0077 0.0087 0.0095 0.0034 0.0128
0.0115 0.0143 0.0180 0.0087 0.0114 0.0317
17.8T-41
0.0255 0.0140 0.0124 0.0088 0.0149 0.0193
0.0137 0.0228 0.0371 0.0151 0.0281 0.0472
18.8T-43
0.0174 0.0051 0.0069 0.0085 0.0034 0.0051
0.0096 0.0301 0.0237 0.0043 0.0141 0.0347
19.8T-45
0.0235 0.0103 0.0096 0.0052 0.0112 0.0191
0.0119 0.0209 0.0372 0.0114 0.0355 0.0463
20.8T-47
0.0243 0.0104 0.0105 0.0131 0.0078 0.0123
0.0145 0.0155 0.0208 0.0123 0.0141 0.0341
21.8T-49
0.0191 0.0034 0.0034 0.0077 0.0068 0.0060

0.0252 0.0122 0.0239 0.0249 0.0219 0.0189 0.0089 0.0127

0.0133 0.0171 0.0141 0.0132 0.0114 0.0079 0.0079 0.0134
0.0243 0.0038 0.0259 0.0269 0.0217.0.0248 0.0082 0.0122

0.0212 0.0059 0.0167 0.0227 0.0200 0.0186 0.0143 0.0134
0.0315 0.0121 0.0268 0.0278 0.0248 0.0218 0.0118 0.0163

0.0258 0.0132 0.0093 0.0126 0.0099 0.0146 0.0061 0.0174
0.0392 0.0000 0.0214 0.0224 0.0193 0.0224 0.0081 0.0093

0.0183 0.0111-0.0156 0.0234 0.0284 0.0117 0.0124 0.0187
0.0260 0.0134 0.0279 0.0289 0.0259 0.0228 0.0128 0.0154

0.0163 0.0173 0.0159 0.0141 0.0140 0.0093 0.0097 0.0155
0.0260 0.0072 0.0268 0.0278 0.0228 0.0258 0.0098 0.0135

0.0095 0.0132 0.0051 0.0059 0.0017 0.0104 0.0131 0.0105

0.0089

0.0151 0.0000 0.0189 0.0070 0.0133 0.0062 0.0105 0.0071 0.0133 0.0124 0.0107
0.0123

0.0135 0.0189 0.0000 0.0192 0.0169 0.0190 0.0141 0.0227 0.0177 0.0127 0.0151
0.0118

0.0301 0.0070 0.0192 0.0000 0.0292 0.0087 0.0076 0.0277 0.0197 0.0275 0.0277
0.0101

0.0033 0.0133 0.0169 0.0292 0.0000 0.0180 0.0113 0.0150 0.0226 0.0025 0.0227
0.0128 -

0.0181 0.0062 0.0190 0.0087 0.0180 0.0000 0.0131 0.0051 0.0163 0.0155 0.0146
0.0138

0.0130 0.0105 0.0141 0.0076 0.0113 0.0131 0.0000 0.0114 0.0113 0.0095 0.0061

0.0122 0.0140 0.0212 0.0078 0.0111 0.0348 0.0220 0.0074 0.0193 0.0224 0.0193 0.0183 0.0040 0.0102 0.0081

a 1 i o J | Yo < '
MW 4.3 MO NNNRUFNITTUVOIGATHIIBINIA Tanugns uaeFouazy 151 (de)
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22.8T-53
0.0217 0.0078 0.0079 0.0105 0.0069

0.0184 0.0201 0.0135 0.0166 0.0226 0.0311 0.0084 0.0125 0.0185 0.0150 0.0071 0.0227 0.0277 0.0150 0.0051 0.0114 0.0000 0.0244 0.0124 0.0224

0.0136 0.0156 0.0334 0.0097 0.0356 0.0425 0.0249 0.0084 0.0237 0.0247 0.0197 0.0227 0.0069 0.0117 0.0108

23.8T-55

0.0271 0.0104 0.0097 0.0148 0.0112
0.0102 0.0254 0.0372 0.0168 0.0303
24.8T-57

0.0192 0.0078 0.0079 0.0043 0.0086
0.0077 0.0166 0.0328 0.0088 0.0371
25.8T-59

0.0227 0.0061 0.0044 0.0096 0.0069
0.0111 0.0250 0.0344 0.0124 0.0357
26.8T-61

0.0198 0.0104 0.0105 0.0105 0.0078
0.0000 0.0145 0.0181 0.0079 0.0167
27.Thailand-Wild

0.0244 0.0113 0.0115 0.0131 0.0112
0.0145 0.0000 0.0353 0.0124 0.0419
28 KClJinhua

0.0130 0.0202 0.0133 0.0221 0.0211
0.0181 0.0353 0.0000 0.0026 0.0300

0.0138 0.0099 0.0206 0.0130-0.0181 0.0224.0.0151 0.0142 0.0084 0.0175 0.0133 0.0177 0.0197 0.0226 0.0163 0.0113 0.0244 0.0000 0.0184 0.0142
0.0491 0.0374 0.0109.0.0269 0.03000.0269 0.0239 0.0099 0.0164 0.0138

0.0182 0.0141 0.0094 0.0156 0.0216 0.0300 0.0092 0.0133 0.0144 0.0025 0.0124 0.0127 0.0275 0.0025 0.0155 0.0095 0.0124 0.0184 0.0000 0.0201
0.0419 0.0225 0.0085 0.0229 0.0239 0.0209 0.0179 0,0079 0.0109 0.0079

0.0166 0.0134 0.0127 0.0114 0.0174 0.0242 0.0109 0.0152 0.0058 0.0193 0.0107 0.0151 0.0277 0.0227 0.0146 0.0061 0.0224 0.0142 0.0201 0.0000
0.0452 0.0361 0.0096 0.0227 0.0257 0.0227 0.0197 0.0059 0.0117 0.0098

0.0141 0.0102 0.0137 0.0150 0.0150 0.0132 0.0051 0.0089 0.0137 0.0085 0.0115 0.0137 0.0096 0.0119 0.0145 0.0122 0.0136 0.0102 0.0077 0.0111
0.0331 0.0224 0.0084 0.0217 0.0227 0.0197 0.0187 0.0088 0.0135 0.0069

0.0220 0.0218 0.0179 0.0193 0.0245 0.0338 0.0135 0.0171 0.0194 0.0184 0.0143 0.0228 0.0301 0.0209 0.0155 0.0140 0.0156 0.0254 0.0166 0.0250
0.0453 0.0309 0.0096 0.0217 0.0207 0.0197 0.0207 0.0069 0.0117 0.0088

0.0247 0.0372 0.0303 0.0266 0.0282 0.0255 0.0300 0.0071" 0.0388 0.0355-0.0180 0.0371 0.0237 0.0372 0.0208 0.0212 0.0334 0.0372 0.0328 0.0344
0.0161 0.0423 0.0036 0.0187 0.0217 0.0187 0.0157 0.0059.0.0090 0.0059

q‘ U ) Y] .ﬂ’ =1 9 o = 1
MW 43 ATLOTHUNINUFATTVVRIRRTHUNBIMa ldnugnsuaueFouazylsil (o)
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29.AMMeishne

0.0119 0.0060 0.0078 0.0078 0.0051 0.0104
0.0079 0.0124 0.0026 0.0000 0.0113 0.0141
30.DQKorean W

0.0200 0.0103 0.0121 0.0136 0.0094 0.0146
0.0167 0.0419 0.0300 0.0113 0.0000 0.0384
31.KCPietrain

0.0035 0.0355 0.0287 0.0357 0.0346 0.0403
0.0331 0.0453 0.0161 0.0141 0.0384 0.0000
32 KCLarge W

0.0043 0.0210 0.0214 0.0193 0.0201 0.0318
0.0224 0.0309 0.0423 0.0150 0.0481 0.0231
33.KFTaoyuan_

0.0181 0.0037 0.0037 0.0062 0.0000 0.0050
0.0084 0.0096 0.0036 0.0049 0.0125 0.0181
34 ABPietrain

0.0039 0.0214 0.0215 0.0234 0.0224 0.0258
0.0217 0.0217 0.0187 0.0181 0.0235 0.0019
35.ABLargeWhi

0.0069 0.0244 0.0246 0.0244 0.0234 0.0289
0.0227 0.0207 0.0217 0.0191 0.0245 0.0029

0.0150 0.0133 0.0113 0.0122 0.0087 0.0061 0.0060 0.0169 0.0114 0.0087 0.0151 0.0043 0.0114 0.0123 0.0078 0.0097 0.0168 0.0088 0.0124
0.0150 0.0049 0.0181 0.0191 0.0160 0.0191 0.0090 0.0101 0.0070

0.0356 0.0185 0.0170 0.0185 0.0149-0.0217 0.0166 0.0264 0,0372 0.0114 0.0281 0.0141 0.0355 0.0141 0.0111 0.0356 0.0303 0.0371 0.0357
0.0481 0.0125 0.0235 0.0245 0.0194 0.0225 0.0101 0.0093 0.0101

0.0472 0.0436 0.0403 0.0421 0.0393 0.0407 0.0207 0.0498 0.0447 0.0317 0.0472 0.0347 0.0463 0.0341 0.0348 0.0425 0.0491 0.0419 0.0452
0.0231 0.0181 0.0019 0.0029 0.0019 0.0187 0.0227 0.0172 0.0187

0.0329 0.0257 0.0273 0.0333 0.0435 0.0202 0.0216 0.0306 0.0252 0.0243 0.0315 0.0392 0.0260 0.0260 0.0220 0.0249 0.0374 0.0225 0.0361
0.0000 0.0194 0.0029 0.0039 0.0049 0.0197 0.0257 0.0199 0.0197

0.0109 0.0133 0.0075 0.0075 0.0075 0.0072 0.0050 0.0108 0.0122 0.0038 0.0121 0.0000 0.0134 0.0072 0.0074 0.0084 0.0109 0.0085 0.0096
0.0194 0.0000 0.0231 0.0231 0.0216 0.0245 0.0071 0.0088 0.0100

0.0249 0.0248 0.0226 0.0215 0.0194 0.0217 0.0255 0.0268 0.0239 0.0259 0.0268 0.0214 0.0279 0.0268 0.0193 0.0237 0.0269 0.0229 0.0227
0.0029 0.0231 0.00000.0029 0.0039 0.0187 0.0227 0.0207 0.0207

0.0279 0.0258 0.0257 0.0246 0.0225 0.0227 0.0266 0.0298 0.0249 0.0269 0.0278 0.0224 0.0289 0.0278 0.0224 0.0247 0.0300 0.0239 0.0257
0.0039 0.0231 0.0029 0.0000 0.0049 0.0217 0.0257 0.0217 0.0217
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36.ABLandrace

0.0059 0.0213 0.0215 0.0213 0.0203
0.0197 0.0197 0.0187 0.0160 0.0194
37.ABEuropean

0.0148 0.0182 0.0184 0.0183 0.0213
0.0187 0.0207 0.0157 0.0191 0.0225
38.ABJapanese

0.0207 0.0040 0.0040 0.0081 0.0071
0.0088 0.0069 0.0059 0.0090 0.0101
39.AYKoreanW

0.0190 0.0074 0.0074 0.0093 0.0083
0.0135 0.0117 0.0090 0.0101 0.0093
40.ABRyukyuW

0.0167 0.0081 0.0081 0.0081 0.0091
0.0069 0.0088 0.0059 0.0070 0.0101

0.0258 0.0249 0.0228 0.0225 0.0215

0.0019 0.0049 0.0216 0.0039 0.0049
0.0226 0.0218 0.0198 0.0215 0.0205
0.0187 0.0197 0.0245 0.0187 0.0217
0.0082 0.0079 0.0098 0.0071 0.0061
0.0227 0.0257 0.0071 0.0227 0.0257
0.0112 0.0145 0.0154 0.0121 0.0121
0.0172 0.0199 0.0088 0.0207 0.0217
0.0123 0.0118 0.0098 0.0112 0.0102

0.0187 0.0197 0.0100 0.0207 0.0217

0.0194 0.0197 0.0235 0.0268 0.0219 0.0217 0.0248 0.0193 0.0259 0.0228 0.0193 0.0197 0.0269 0.0209 0.0227
0.0000 0.0187 0.0207 0.0187 0.0187

0.0183-0.0187 0.0245 0.0238 0.0189 0.0248 0.0218 0.0224 0.0228 0.0258 0.0183 0.0227 0.0239 0.0179 0.0197
0.0187 0.0000 0.0197 0.0177 0.0138

0.0040 0.0088 0.0142 0.0098 0.0089 0.0082 0.0118 0.0081 0.0128 0.0098 0.0040 0.0069 0.0099 0.0079 0.0059
0.0207 0.0197 0.0000 0.0098 0.0098

0.0102 0.0117 0.0149 0.0163 0.0127 0.0122 0.0163 0.0093 0.0154 0.0135 0.0102 0.0117 0.0164 0.0109 0.0117
0.0187 0.0177 0.0098 0.0000 0.0059

0.0081 0.0068 0.0121 0.0138 0.0089 0.0123 0.0118 0.0101 0.0128 0.0138 0.0081 0.0108 0.0138 0.0079 0.0098
0.0187 0.0138 0.0098 0.0059 0.0000
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M3199 V.1 73U 52NOUVD Guanididine solution

a1 TEFTAEY anudutugane
Guanidine hydrochloride 57313 P3N 6 M
EDTA 7.44 N1 20 mM
Tris-HC, pH 6.5 1.58 15N 10 mM
Triton X-100 40 05U 40 g/l
DTT 10 N5y 10 g/l
2. Binding Buffer 13311013 1,000 fiadans
1) wsenmsengaaanalunineg 1.2
2) ifumsazaofeangiifes
mafi 4.2 dvilsznevaes binding buffer
a3 W ANt uTugaThe
Silicon dioxide 43U
Guanididine solution 100 Hpaansg
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13199 9.3 U 5ENOVVDY propanol

13 P AanuduTugame
Iso-propanol 250 iadang 25%
Ethanol 250 iiadnns 25%
NaCl 5.84 NTY 100 mM
Tris-HCI, pH 8.0 1.58 N3 10 mM

4. TE buffer 131103 1,000 iaddns
1) wssuEsagaaaluas1ean v.4
H 3 = e 5 1 1 llﬂl
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o a 9/ e 1 a cl <
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a3 W5unal anudutugari
Tris-base 1.211 A5y 10 mM
EDTA 0.186 DT U 0.5 mM

5. 5X TBE buffer
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M15197 ¥.5 aU152NOVUVYDY 5X TBE buffer

a5 SIEFTRTY Anuutugane
Tris-base 54 ATY 045 M
Borric acid 27.5A54

0.5 M EDTA, pH 8.0 20 Hadans 0.01 M




6. 1X TBE buffer
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] = LY ar %’ = = 3
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a3 TEPTRLT ANuNTUgan1Y
5X TBE buffer 200 Vaaans 1X
dH,0 800 Haaan3

8. AIOUIBINAIFIY (DNA ladder)

W'l Gene Ruler 100 bp 15ua3 50 lulasdas i 6x loading  dye 151105 50

— s L (-7 g ‘l’ H T ] J
luTnsaas viseoasiau 11 udalsul3unsareu1naunHIUMTaYe (auto clave) 200

TuTnsdas iNumsazarefioungil 4 ssrmsafon

9. Syber green

Wl 1X TBE buffer Y511as 1,000 lulasansnn 10X Syber green 1311@5 1

TuTnsfing Wiedasdau 1:1,000 Humsazarofigungii 4 ssriaaidve

10. Gel red

-y /s g B‘J 4 1 L] J
WErY 10,000X Gel red stock 151193 1 TuInsaasnurinauniIumseiuae (auto
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$0090 A 0.2500
B 0.0694
C 0.2500 0.2500 0.3125 0.3750
D 0.1875 0.1250 0.0625 03333  0.2500
E 0.2500 0.2500 0.1875 02083  0.5000
F 0.0625 0.1528 0.1250  0.0417
G 0.1528 03125 .0.0417  0.2500
IGF1 A 0.1875 0.0526 01562  0.0417
B 0.3125 0.1974 0.5938 0.2917 0.5000
C 0.1579 0.2188 . 0.2500  0.2500
D 0.0263
E 0.2763 0.1667 0.2500
F 0.2500 0.0658 0.0312 0.1667
G 0.0263
H 0.0921 0.0417
I 0.1875 0.0526
J 0.0625 0.0263
K 0.0263 0.0417
0026 A 0.1250 0.3289 03438  0.2917
B 0.0625 0.1053 0.1875  0.1250  0.2500
C 0.7500 0.4868 0.4688 0.5417 0.7500
D 0.0625 0.0789 0.0417
S0226 A 0.1250 0.0658 0.5000
B 0.0789
C 0.1875 0.0417
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A
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E 0.1250 0.0132 0.0833
D 0.0625

E 0.0789 0.0938  0.1667
F 0.0789 0.1562 0.0833
G 0.0263 0.1250
H 0.0263

I 0.1711 0.0417
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4 o o = 1 a 1 o/ g a/ o =
a13199 n.2 Swaudada Ansame1s laTnddudas Tasauosgnsiuiiosandags g ini

Haza p-value (Hardy-Weinberg Equilibrium)

Angamne 15 1o Inaa
Tand UIUDARD - - p-value
NAMITUNA VIANQH]
S0090 3 0.8750 0.8250 0.7500
IGF1 5 1.0000 0.8167 0.5600
S0026 4 0.2500 0.4417 0.0100
S0226 6 0.7500 0.8500 0.0080
S0155 4 0.7500 0.7083 0.8800
S0178 4 1.0000 0.7167 0.1000
50228 § 1.0000 0.7500 0.0100
S0218 3 0.1250 0.7583 0.000013
SW2008 4 0.8750 0.7167 0.4300
50143 3 0.6250 0.6083 0.0007
SW632 4 0.8750 0.6917 0.2100
SW936 4 0.6250 0.7250 0.0100
SW2406 6 0.7500 0.7667 0.0040
SW857 4 1.0000 0.6917 0.3200
SW240 3 0.5000 0.5083 0.7100
lﬂ%ﬂ 44 0.7333 0.7050

St. Dev 0.9103 0.2709 0.1118
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:; o o = ] as T s j =1 ar [ =
@111 1.3 91UUTaRa Angane 15 Ly Inda luudaz TanaueIgnsnuNeIdIv IAUATAS-

FIIUTIBUALA p-value (Hardy-Weinberg Equilibrium)

Augame 15 la Tnaa
Tand P1UIUDanA - - p-value
NAITHUNA VINNGH
S0090 6 1.0000 0.8192 0.0001
IGF1 11 0.8947 0.8498 0.3800
S0026 4 0.5263 0.6460 0.000045
S0226 8 0.9474 0.8589 0.0001
S0155 11 0.8158 0.8109 0.0800
S0178 11 0.8421 0.8902 0.00006
S0228 10 0.8108 0.7401 0.0100
S0218 6 0.3684 0.7877 0.0000
SW2008 7 1.0000 0.8189 0.00001
S0143 8 04211 0.6063 0.0000
SWa632 X 0.6316 0.7635 0.0510
SW936 10 0.6053 0.8375 0.00089
SW2406 8 0.6842 0.8323 0.0043
SW857 8 0.8421 0.7404 0.0168
SW240 8 0.4737 0.6140 0.0700
méﬂ 8.2 0.7242 0.7744
St. Dev 2.0771 0.2103 0.0894
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4‘ o @ = T o 1 7] &) I % %) Y
M3 a4 udueada angame 1s Iy Tnad luudaz laAavesgnsnuiioadaniansas

fi1 p-value (Hardy-Weinberg Equilibrium)

Augame 15 1y Tnda
Tanw UIUaa " = p-value
NAMITUNA IANGH)
S0090 5 1.0000 0.7742 0.1800
IGF1 4 0.6250 0.5927 0.3900
S0026 3 0.5625 0.6472 0.0051
S0226 6 0.7500 0.7923 0.0000
S0155 5 0.8125 0.7560 0.1500
S0178 2 0.2500 0.3871 0.1300
S0228 6 0.9375 0.8226 0.4400
0218 5 0.4375 0.5101 0.5600
SW2008 3 0.8125 0.6835 0.0300
S0143 4 0.6250 0.6149 0.6700
SW632 2 0.1250 0.1210 0.8500
SW936 5 0.5625 0.6714 0.0000
SW2406 7 0.5000 0.6935 0.0600
SW857 6 0.7500 0.8468 0.0010
SW240 4 03125 0.5060 0.0000
may 4.4667 0.6042 0.6280

St. Dev 1.5055 0.2507 0.1900
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"-'; o o/ ' ey ' as A’ =) o o P
13199 a.5 Suaudada angame 1s laTndd lundas Tadavesgnsmuiliesdmianseiiuay

A5 9Uaz A1 p-value (Hardy-Weinberg Equilibrium)

Anaame 15 14 Inda
Tona UIUDA m = p-value
NAMIFUNA NANGHE
S0090 5 1.0000 0.7319 0.2000
IGF1 7 0.9167 0.8261 0.6600
$0026 4 - 0.5000 0.6304 0.3500
$0226 6 1.0000 0.7391 0.0008
S0155 6 0.8333 0.8297 0.0200
50178 4 0.5000 0.6667 0.0005
0228 6 0.8333 0.8406 0.4450
0218 6 0.4167 0.8116 0.0100
SW2008 4 1.0000 0.7355 0.0200
S0143 6 0.6667 0.8188 0.0800
SW632 5 1.0000 0.7862 0.5400
SW936 9 0.4167 0.8623 0.0005
SW2406 6 0.5000 0.7681 0.5100
SW857 6 0.8333 0.6812 0.4000
SW240 6 0.5833 0.7210 0.1200
naY 5.7333 0.7333 0.7633

St. Dev 1.2799 0.0697 0.0668




H o o = T = 1 s &’ as as
@15190 1.6 S1udata Ansamo 15 lsTnFa luusas Tanavesgnsiuiiessamiadamil

Hazan p-value (Hardy-Weinberg Equilibrium)

Angame 15 1o 1ndd
Tond 11IUDaA - " p-value
MAMITUNA MIANQH)
S0090 3 1.0000 0.8333 0.8000
IGF1 3 0.5000 0.8333 0.2600
0026 2 0.5000 0.5000 1.0000
S0226 2 1.0000 1.0000 1.0000
S0155 3 0.5000 0.8333 0.2600
S0178 8 0.5000 0.8333 0.2600
S0228 3 1.0000 0.8333 0.8000
S0218 2 0.5000 0.5000 1.0000
SW2008 3 1.0000 0.8333 1.0000
50143 2 0.5000 0.5000 1.0000
SWe32 2 0.5000 0.5000 1.0000
SW936 ) 0.5000 0.8333 0.2600
SW2406 2 0.0000 0.6667 0.0400
SW857 4 1.0000 1.0000 0.6700
SW240 1 0.0000 0.0000 =
A 2.533 0.6000 0.7000

St. Dev 0.7432 0.3381 0.2613
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MANuHileHYBIR U Ved lnInReMATBAAB IO
Sins12@ae T1sunsu CLUSTALW 2.0.8 Multiple Sequence Alignment Tagehduiuaiildlu
AMSAATIZH lAun
Sus scrofa : AJ002189.1
U (KC469586.1, AM040648.1)
1Av U (KF601700.1)
1N (AY534288.1, DQ207755.1)
dj1lu (ABO15084.1, ABO15087.1)
MoNUF TN (AB041489.1, AB041492.1, AB041496.1, AB015094.1)
gnsinitiiesnalds STL, STL ST3, STS, ST7, §T9, ST11, ST13, ST, ST17,
ST19, ST21, ST23; ST35, ST37,-ST39, ST41, ST43, ST45, ST47, ST49, ST53, STS5, ST57,

ST59 uaz STel

CLUSTAL 2.0.8 Multiple Sequence Alignments

Sequence 1: AJ002189.1 16680 bp Sequence 18: ST-43 1249 bp
Sequence 2: ST-1 1212 bp Sequence 19: ST-45 1240 bp
Sequence 3:'ST-3 1192 bp Sequence 20: ST-47 1199 bp
Sequence 4: ST-5 1208 bp Sequence 21: ST-49 1206 bp
Sequence 5: ST-7 1233 bp Sequence 22: ST-53 1249 bp
Sequence 6: ST-9 1225 bp Sequence 23: ST-55 1234 bp
Sequence 7: ST-11 1237 bp Sequence 24: ST-57 1244 bp
Sequence 8: ST-13 1207 bp Sequence 25: ST-59 1242 bp
Sequence 9: ST-15 1212 bp Sequence 26: ST-61 1210 bp
Sequence 10: ST-17 1223 bp Sequence 27: Thailand Wild boar 1261 bp
Sequence 11: ST-19 1244 bp Sequence 28: Jinhua 1217 bp
Sequence 12: ST-21 1226 bp Sequence 29: Meishne 1194 bp
Sequence 13: ST-23 1183 bp Sequence 30: KoreanWild boar 1241 bp
Sequence 14: ST-35 1222 bp Sequence 31: Pietrain 1209 bp
Sequence 15: ST-37 1241 bp Sequence 32: Large White 1241 bp
Sequence 16: ST-39 1192 bp Sequence 33: Taoyuan pig 841 bp

Sequence 17: ST-41 1222 bp Sequence 34: Pietrain 1045 bp
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1045 bp Sequence 38: Japanese Wild boar 1044 bp

Sequence 35: LargeWhite

1045 bp Sequence 39: Korean Wild boar 1134 bp

Sequence 36: Landrace

Sequence 37: European Wild boar 1045 bp Sequence 40: Ryukyu Wild boar 1044 bp

Sequences (1:2) Aligned. Score: 96 Sequences (1:8) Aligned. Score: 95
Sequences (1:3) Aligned. Score: 96 Sequences (1:9) Aligned. Score: 94
Sequences (1:4) Aligned. Score: 96 Sequences (1:10) Aligned. Score: 93
Sequences (1:5) Aligned. Score: 95 Sequences (1:11) Aligned. Score: 92
Sequences (1:6) Aligned. Score: 94 Sequences (1:12) Aligned. Score: 95
Sequences (1:7) Aligned. Score: 93 Sequences (1:13) Aligned. Score: 98.
Sequences (1:14) Aligned. Score: 94 Sequences (1:36) Aligned. Score: 99
Sequences (1:15) Aligned. Score: 93 Sequences (1:37) Aligned. Score: 98
Sequences (1:16) Aligned. Score: 97 Sequences (1:38) Aligned. Score: 98
Sequences (1:17) Aligned. Score: 94 Sequences (1:39) Aligned. Score: 98
Sequences (1:18) Aligned. Score: 92 Sequences (1:40) Aligned. Score: 98
Sequences (1:19) Aligned. Score: 93 Sequences (2:3) Aligned. Score: 99
Sequences (1:20) Aligned. Score: 96 Sequences (2:4) Aligned. Score: 98
Sequences (1:21) Aligned. Score: 96 Sequences (2:5) Aligned. Score: 99
Sequences (1:22) Aligned. Score: 92 Sequences (2:6) Aligned. Score: 98
Sequences (1:23) Aligned. Score: 93 Sequences (2:7) Aligned. Score: 96
Sequences (1:24) Aligned. Score: 93 Sequences (2:8) Aligned. Score: 96
Sequences (1:25) Aligned. Score: 93 Sequences (2:9) Aligned. Score: 97
Sequences (!:26) Aligned. Score: 96 Sequences (2:10) Aligned. Score: 97
Sequences (1:27) Aligned. Score: 91 Sequences (2:11) Aligned. Score: 98
Sequences (1:28) Aligned. Score: 95 Sequences (2:12) Aligned. Score: 96
Sequences (1:29) Aligned. Score: 98 Sequences (2:13) Aligned. Score: 98
Sequences (1:30) Aligned. Score: 92 Sequences (2:14) Aligned. Score: 95
Sequences (1:31) Aligned. Score: 96 Sequences (2:15) Aligned. Score: 96
Sequences (1:32) Aligned. Score: 94 Sequences (2:16) Aligned. Score: 98
Sequences (1:33) Aligned. Score: 98 Sequences (2:17) Aligned. Score: 95
Sequences (1:34) Aligned. Score: 99 Sequences (2:18) Aligned. Score: 97
Sequences (1:35) Aligned. Score: 99 Sequences (2:19) Aligned. Score: 96



Sequences (2:20) Aligned. Score:
Sequences (2:21) Aligned. Score:
Sequences (2:22) Aligned. Score:
Sequences (2:23) Aligned. Score:
Sequences (2:24) Aligned. Score:
Sequences (2:25) Aligned. Score:
Sequences (2:26) Aligned. Score:
Sequences (2:27) Aligned. Score:
Sequences (2:28) Aligned. Score:
Sequences (2:29) Aligned. Score:
Sequences (2:40) Aligned. Score:

Sequences (3:4) Aligned. Score:
Sequences (3:5) Aligned. Score:
Sequences (3:6) Aligned. Score:
Sequences (3:7) Aligned. Score:
Sequences (3:8) Aligned. Score:
Sequences (3:9) Aligned. Score:

Sequences (3:10) Aligned. Score:
Sequences (3:11) Aligned. Score:
Sequences (3:12) Aligned. Score:
Sequences (3:13) Aligned. Score:
Sequences (3:14) Aligned. Score;
Sequences (3:15) Aligned. Score:
Sequences (3:16) Aligned. Score:
Sequences (3:17) Aligned. Score:
Sequences (3:18) Aligned. Score:
Sequences (3:19) Aligned. Score:
Sequences (3:20) Aligned. Score:
Sequences (3:21) Aligned. Score:
Sequences (3:22) Aligned. Score:
Sequences (3:23) Aligned. Score:
Sequences (3:24) Aligned. Score:

96
98
96
96
96
96
96
95
96
98
96
99
99
98
97
96
98
98
98
97
97
96
97
97
96
98
97
97
98
96
97
97

Sequences (2:30) Aligned. Score:
Sequences (2:31) Aligned. Score:
Sequences (2:32) Aligned. Score:
Sequences (2:33) Aligned. Score:
Sequences (2:34) Aligned. Score:
Sequences (2:35) Aligned. Score:
Sequences (2:36) Aligned. Score:
Sequences (2:37) Aligned. Score:
Sequences (2:38) Aligned. Score:
Sequences (2:39) Aligned. Score:
Sequences (3:25) Aligned. Score:
Sequences (3:26) Aligned. Score:
Sequences (3:27) Aligned. Score:
Sequences (3:28) Aligned. Score:
Sequences (3:29) Aligned. Score:
Sequences (3:30) Aligned, Score:
Sequences (3:31) Aligned. Score:
Sequences (3:32) Aligned. Score:
Sequences (3:33) Aligned. Score:
Sequences (3:34) Aligned. Score:
Sequences (3:35) Aligned. Score:
Sequences (3:36) Aligned. Score:
Sequences (3:37) Aligned. Score:
Sequences (3:38) Aligned. Score:
Sequences (3:39) Aligned. Score:

Sequences (3:40) Aligned. Score:

Sequences (4:5) Aligned. Score:
Sequences (4:6) Aligned. Score:
Sequences (4:7) Aligned. Score:
Sequences (4:8) Aligned. Score:
Sequences (4:9) Aligned. Score:

Sequences (4:10) Aligned. Score:

97

104



Sequences (4:11) Aligned.
Sequences (4:12) Aligned.
Sequences (4:13) Aligned.
Sequences (4:14) Aligned.
Sequences (4:15) Aligned.
Sequences (4:16) Aligned.
Sequences (4:17) Aligned.
Sequences (4:18) Aligned.
Sequences (4:19) Aligned.
Sequences (4:20) Aligned.
Sequences (4:31) Aligned.
Sequences (4:32) Aligned.
Sequences (4:33) Aligned.

Sequences (4:34) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

Score:

Sequences (4:35) Aligned. Score:
Sequences (4:36) Aligned. Score:
Sequences (4:37) Aligned. Score:
Sequences (4:38) Aligned. Score:
Sequences (4:39) Aligned. Score:
Sequences (4:40) Aligned. Score:

Sequences (5:6) Aligned. Score:
Sequences (5:7) Aligned. Score:
Sequences (5:8) Aligned. Score:
Sequences (5:9) Aligned. Score:

Sequences (5:10) Aligned. Score:
Sequences (5:11) Aligned. Score:
Sequences (5:12) Aligned. Score:
Sequences (5:13) Aligned. Score:
Sequences (5:14) Aligned. Score:
Sequences (5:15) Aligned. Score:
Sequences (5:16) Aligned. Score:
Sequences (5:17) Aligned. Score:

98
97
98
96
98
97
96
98
98
96
95
95
96
95
95
95
95
96
96
96
98
94
96
97
96
96
95
98
94
95
99
94

Sequences (4:21) Aligned. Score:
Sequences (4:22) Aligned. Score:
Sequences (4:23) Aligned. Score:
Sequences (4:24) Aligned. Score:
Sequences (4:25) Aligned. Score:
Sequences (4:26) Aligned. Score:
Sequences (4:27) Aligned. Score:
Sequences (4:28) Aligned. Score:
Sequences (4:29) Aligned. Score:
Sequences (4:30) Aligned. Score:
Sequences (5:18) Aligned. Score:
Sequences (5:19) Aligned. Score:
Sequences (5:20) Aligned. Score:
Sequences (5:21) Aligned. Score:

Sequences (5:22) Aligned.
Sequences (5:23) Aligned.
Sequences (5:24) Aligned.
Sequences (5:25) Aligned.
Sequences (5:26) Aligned.
Sequences (5:27) Aligned.
Sequences (5:28) Aligned.
Sequences (5:29) Aligned.
Sequences (5:30) Aligned.
Sequences (5:31) Aligned.
Sequences (5:32) Aligned.
Sequences (5:33) Aligned.
Sequences (5:34) Aligned.
Sequences (5:35) Aligned.
Sequences (5:36) Aligned.
Sequences (5:37) Aligned.
Sequences (5:38) Aligned.
Sequences (5:39) Aligned.

Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:
Score:

Score:

98
96
97
98

96
96
96
97
97
97
95
96
98
94

95
94
96
95
95
98
95
95
93
96
95
95
95
95
96
96
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Sequences (5:40) Aligned. Score: 96
Sequences (6:7) Aligned. Score: 96
Sequences (6:8) Aligned. Score: 95
Sequences (6:9) Aligned. Score: 97
Sequences (6:10) Aligned. Score: 96
Sequences (6:11) Aligned. Score: 96
Sequences (6:12) Aligned. Score: 95
Sequences (6:13) Aligned. Score: 97
Sequences (6:14) Aligned. Score: 95
Sequences (6:15) Aligned. Score: 95
Sequences (6:16) Aligned. Score:-98
Sequences (6:17) Aligned. Score: 94
Sequences (6:18) Aligned. Score: 97
Sequences (6:19) Aligned. Score: 95
Sequences (6:20) Aligned. Score: 95
Sequences (6:21) Aligned. Score: 97
Sequences (6:22) Aligned. Score: 94
Sequences (6:23) Aligned. Score: 96
Sequences (6:24) Aligned. Score: 95
Sequences (6:25) Aligned. Score: 95
Sequences (6:26) Aligned. Score: 95
Sequences (6:27) Aligned. Score: 94
Sequences (6:28) Aligned. Score: 95
Sequences (6:29) Aligned. Score: 97
Sequences (6:30) Aligned. Score: 96
Sequences (6:31) Aligned. Score: 94
Sequences (6:32) Aligned. Score: 93
Sequences (6:33) Aligned. Score: 94
Sequences (6:34) Aligned. Score: 93
Sequences (6:35) Aligned. Score: 93
Sequences (6:36) Aligned. Score: 93
Sequences (6:37) Aligned. Score: 93

Sequences (6:38) Aligned. Score: 95
Sequences (6:39) Aligned. Score: 95
Sequences (6:40) Aligned. Score: 95
Sequences (7:8) Aligned. Score: 98
Sequences (7:9) Aligned. Score: 98
Sequences (7:10) Aligned. Score: 98
Sequences (7:11) Aligned. Score: 98
Sequences (7:12) Aligned. Score: 98
Sequences (7:13) Aligned. Score: 96
Sequences (7:14) Aligned. Score: 98
Sequences (7:15) Aligned. Score: 98
Sequences (7:16) Aligned. Score: 95
Sequences (7:17) Aligned. Score: 97
Sequences (7:18) Aligned. Score: 98
Sequences (7:19) Aligned. Score: 98
Sequences (7:20) Aligned. Score: 98
Sequences (7:21) Aligned. Score: 98
Sequences (7:22) Aligned. Score: 97
Sequences (7:23) Aligned. Score: 99
Sequences (7:24) Aligned. Score: 98
Sequences (7:25) Aligned. Score: 98
Sequences (7:26) Aligned. Score: 98
Sequences (7:27) Aligned. Score: 97
Sequences (7:28) Aligned. Score: 98
Sequences (7:29) Aligned. Score: 96
Sequences (7:30) Aligned. Score: 97
Sequences (7:31) Aligned. Score: 97
Sequences (7:32) Aligned. Score: 96
Sequences (7:33) Aligned. Score: 98
Sequences (7:34) Aligned. Score: 97
Sequences (7:35) Aligned. Score: 96
Sequences (7:36) Aligned. Score: 97
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Sequences (7:37) Aligned. Score:
Sequences (7:38) Aligned. Score:
Sequences (7:39) Aligned. Score:
Sequences (7:40) Aligned. Score:

Sequences (8:9) Aligned. Score:

Sequences (8:10) Aligned. Score:
Sequences (8:11) Aligned. Score:
Sequences (8:12) Aligned. Score:
Sequences (8:13) Aligned. Score:
Sequences (8:14) Aligned. Score:
Sequences (8:15) Aligned. Score:
Sequences (8:16) Aligned. Score:
Sequences (8:17) Aligned. Score:
Sequences (8:18) Aligned. Score:
Sequences (8:19) Aligned. Score:
Sequences (8:20) Aligned. Score:
Sequences (8:21) Aligned. Score:
Sequences (8:22) Aligned. Score:
Sequences (8:23) Aligned. Score:
Sequences (8:24) Aligned. Score:
Sequences (8:25) Aligned. Score:
Sequences (8:26) Aligned. Score:
Sequences (8:27) Aligned. Score:
Sequences (8:28) Aligned. Score:
Sequences (8:29) Aligned. Score:
Sequences (8:30) Aligned. Score:
Sequences (8:31) Aligned. Score:
Sequences (8:32) Aligned. Score:
Sequences (8:33) Aligned. Score:
Sequences (8:34) Aligned. Score:
Sequences (8:35) Aligned. Score:
Sequences (8:36) Aligned. Score:

97
98
98
98

97
97
97
98
96
98
98
94
99
97
98
97
97
98
98
98
99
98
98
98
95
96
97
97
98
97
97
97

Sequences (8:37) Aligned. Score:
Sequences (8:38) Aligned. Score:
Sequences (8:39) Aligned. Score:
Sequences (8:40) Aligned. Score:
Sequences (9:10) Aligned. Score:
Sequences (9:11) Aligned. Score:
Sequences (9:12) Aligned. Score:
Sequences (9:13) Aligned. Score:
Sequences (9:14) Aligned. Score:
Sequences (9:15) Aligned. Score:
Sequences (9:16) Aligned. Score:
Sequences (9:17) Aligned. Score:
Sequences (9:18) Aligned. Score:
Sequences (9:19) Aligned. Score:
Sequences (9:20) Aligned. Score:
Sequences (9:21) Aligned. Score:
Sequences (9:22) Aligned. Score:
Sequences (9:23) Aligned. Score:
Sequences (9:24) Aligned. Score:
Sequences (9:25) Aligned. Score:
Sequences (9:26) Aligned. Score:
Sequences (9:27) Aligned. Score:
Sequences (9:28) Aligned. Score:
Sequences (9:29) Aligned. Score:
Sequences (9:30) Aligned. Score:
Sequences (9:31) Aligned. Score:
Sequences (9:32) Aligned. Score:
Sequences (9:33) Aligned. Score:
Sequences (9:34) Aligned. Score:
Sequences (9:35) Aligned. Score:
Sequences (9:36) Aligned. Score:
Sequences (9:37) Aligned. Score:

97
98
98
98
99
99
97
97
97
98
96
97
99
98
97
99
97
98
98
97
96
97
97
97
98
95
95
96
95
95
95
95
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Sequences (9:38) Aligned. Score: 97

Sequences (9:39) Aligned. Score: 97

Sequences (9:40) Aligned. Score: 96

Sequences (10:11) Aligned. Score:
Sequences (10:12) Aligned. Score:
Sequences (10:13) Aligned. Score:
Sequences (10:14) Aligned. Score:
Sequences (10:15) Aligned. Score:
Sequences (10:16) Aligned. Score:
Sequences (10:17) Aligned. Score:
Sequences (10:18) Aligned. Score:
Sequences (10:19) Aligned. Score:
Sequences (10:20) Aligned. Score:
Sequences (10:21) Aligned. Score:
Sequences (10:22) Aligned. Score:
Sequences (10:23) Aligned. Score:
Sequences (10:24) Aligned. Score:
Sequences (10:25) Aligned. Score:
Sequences (10:26) Aligned. Score:
Sequences (10:27) Aligned. Score:
Sequences (10:28) Aligned. Score:
Sequences (10:29) Aligned. Score:
Sequences (10:30) Aligned. Score:
Sequences (10:31) Aligned. Score:
Sequences (10:32) Aligned. Score:
Sequences (10:33) Aligned. Score:
Sequences (10:34) Aligned. Score:
Sequences (10:35) Aligned. Score:
Sequences (10:36) Aligned. Score:
Sequences (10:37) Aligned. Score:
Sequences (10:38) Aligned. Score:
Sequences (10:39) Aligned. Score:

99
97
97
97
98
96
96
98
98
97
98
96
98
98
97
96
97
97
96
97
95
95
96
95
95
95
95
97
97

Sequences (10:40) Aligned. Score:
Sequences (11:12) Aligned. Score:
Sequences (11:13) Aligned. Score:
Sequences (11:14) Aligned. Score:
Sequences (11:15) Aligned. Score:
Sequences (11:16) Aligned. Score:
Sequences (11:17) Aligned. Score:
Sequences (11:18) Aligned. Score:
Sequences (11:19) Aligned. Score:
Sequences (11:20) Aligned. Score:
Sequences (11:21) Aligned. Score:
Sequences (11:22) Aligned. Score:
Sequences (11:23) Aligned. Score:
Sequences (11:24) Aligned. Score:
Sequences (11:25) Aligned. Score:
Sequences (11:26) Aligned. Score:
Sequences (11:27) Aligned. Score:
Sequences (11:28) Aligned. Score:
Sequences (11:29) Aligned. Score:
Sequences (11:30) Aligned. Score:
Sequences (11:31) Aligned. Score:
Sequences (11:32) Aligned. Score:
Sequences (11:33) Aligned. Score:
Sequences (11:34) Aligned. Score:
Sequences (11:35) Aligned. Score:
Sequences (11:36) Aligned. Score:
Sequences (11:37) Aligned. Score:
Sequences (11:38) Aligned. Score:
Sequences (11:39) Aligned. Score:
Sequences (11:40) Aligned. Score:
Sequences (12:13) Aligned. Score:
Sequences (12:14) Aligned. Score:

96
97
97
97
98
96
97
98
98
97
99
97
97
98
98
97
97
97
97
98
96
96
97
95
95
95
96
97
97
97
97
98
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Sequences (12:15) Aligned. Score:
Sequences (12:16) Aligned. Score:
Sequences (12:17) Aligned. Score:
Sequences (12:18) Aligned. Score:
Sequences (12:19) Aligned. Score:
Sequences (12:20) Aligned. Score:
Sequences (12:21) Aligned. Score:
Sequences (12:22) Aligned. Score:
Sequences (12:23) Aligned. Score:
Sequences (12:24) Aligned. Score:
Sequences (12:25) Aligned. Score:
Sequences (12:26) Aligned. Score:
Sequences (12:27) Aligned. Score:
Sequences (12:28) Aligned. Score:
Sequences (12:29) Aligned. Score:
Sequences (12:30) Aligned. Score:
Sequences (12:31) Aligned. Score:
Sequences (12:32) Aligned. Score:
Sequences (12:33) Aligned. Score:
Sequences (12:34) Aligned. Score:
Sequences (12:35) Aligned. Score;
Sequences (12:36) Aligned. Score:
Sequences (12:37) Aligned. Score:
Sequences (12:38) Aligned. Score:
Sequences (12:39) Aligned. Score:
Sequences (12:40) Aligned. Score:
Sequences (13:14) Aligned. Score:
Sequences (13:15) Aligned. Score:
Sequences (13:16) Aligned. Score:
Sequences (13:17) Aligned. Score:
Sequences (13:18) Aligned. Score:
Sequences (13:19) Aligned. Score:

98
95
97
97
98
99
98
98
98
98
98
98
98
99
96
9
98
97
99
97
97
98
98
24,
98
99
96
97
96
96
98
97

Sequences (13:20) Aligned. Score:
Sequences (13:21) Aligned. Score:
Sequences (13:22) Aligned. Score:
Sequences (13:23) Aligned. Score:
Sequences (13:24) Aligned. Score:
Sequences (13:25) Aligned. Score:
Sequences (13:26) Aligned. Score:
Sequences (13:27) Aligned. Score:
Sequences (13:28) Aligned. Score:
Sequences (13:29) Aligned. Score:
Sequences (13:30) Aligned. Score:
Sequences (13:31) Aligned. Score:
Sequences (13:32) Aligned. Score:
Sequences (13:33) Aligned. Score:
Sequences (13:34) Aligned. Score:
Sequences (13:35) Aligned. Score:
Sequences (13:36) Aligned. Score:
Sequences (13:37) Aligned. Score:
Sequences (13:38) Aligned. Score:
Sequences (13:39) Aligned. Score:
Sequences (13:40) Aligned. Score:
Sequenees (14:15) Aligned. Score:
Sequences (14:16) Aligned. Score:
Sequences (14:17) Aligned. Score:
Sequences (14:18) Aligned. Score:
Sequences (14:19) Aligned. Score:
Sequences (14:20) Aligned. Score:
Sequences (14:21) Aligned. Score:
Sequences (14:22) Aligned. Score:
Sequences (14:23) Aligned. Score:
Sequences (14:24) Aligned. Score:
Sequences (14:25) Aligned. Score:

97
97
96
97
97
96
97
96
96
99
97
95
95
97
95
95
95
95
96
96
96
98

98
97
97
97
97
98
98
98
99
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Sequences (14:26) Aligned. Score:
Sequences (14:27) Aligned. Score:
Sequences (14:28) Aligned. Score:
Sequences (14:29) Aligned. Score:
Sequences (14:30) Aligned. Score:
Sequences (14:31) Aligned. Score:
Sequences (14:32) Aligned. Score:
Sequences (14:33) Aligned. Score:
Sequences (14:34) Aligned. Score:
Sequences (14:35) Aligned. Score:
Sequences (14:36) Aligned. Score:
Sequences (14:37) Aligned. Score:
Sequences (14:38) Aligned. Score:
Sequences (14:39) Aligned. Score:
Sequences (14:40) Aligned. Score:
Sequences (15:16) Aligned. Score:
Sequences (15:17) Aligned. Score:
Sequences (15:18) Aligned. Score:
Sequences (15:19) Aligned. Score:
Sequences (15:20) Aligned. Score:
Sequences (15:21) Aligned. Score:
Sequences (15:22) Aligned. Score:
Sequences (15:23) Aligned. Score:
Sequences (15:24) Aligned. Score:
Sequences (15:25) Aligned. Score:
Sequences (15:26) Aligned. Score:
Sequences (15:27) Aligned. Score:
Sequences (15:28) Aligned. Score:
Sequences (15:29) Aligned. Score:
Sequences (15:30) Aligned. Score:
Sequences (15:31) Aligned. Score:
Sequences (15:32) Aligned. Score:

Sequences (15:33) Aligned. Score:
Sequences (15:34) Aligned. Score:
Sequences (15:35) Aligned. Score:
Sequences (15:36) Aligned. Score:
Sequences (15:37) Aligned. Score:
Sequences (15:38) Aligned. Score:
Sequences (15:39) Aligned. Score:
Sequences (15:40) Aligned. Score:
Sequences (16:17) Aligned. Score:
Sequences (16:18) Aligned. Score:
Sequences (16:19) Aligned. Score:
Sequences (16:20) Aligned. Score:
Sequences (16:21) Aligned. Score:
Sequences (16:22) Aligned. Score:
Sequences (16:23) Aligned. Score:
Sequences (16:24) Aligned. Score:
Sequences (16:25) Aligned. Score:
Sequences (16:26) Aligned. Score:
Sequences (16:27) Aligned. Score:
Sequences (16:28) Aligned. Score:
Sequences (16:29) Aligned. Score:
Sequences (16:30) Aligned. Score:
Sequences (16:31) Aligned. Score:
Sequences (16:32) Aligned. Score:
Sequences (16:33) Aligned. Score:
Sequences (16:34) Aligned. Score:
Sequences (16:35) Aligned. Score:
Sequences (16:36) Aligned. Score:
Sequences (16:37) Aligned. Score:
Sequences (16:38) Aligned. Score:
Sequences (16:39) Aligned. Score:
Sequences (16:40) Aligned. Score:

98
97
97
97
97
98
98
98
94
96
95
96
96
95
95
95
94
95
94
95
96
96
93
93
94
93
93
93
93
94
94
94
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Sequences (17:18) Aligned. Score:
Sequences (17:19) Aligned. Score:
Sequences (17:20) Aligned. Score:
Sequences (17:21) Aligned. Score:
Sequences (17:22) Aligned. Score:
Sequences (17:23) Aligned. Score:
Sequences (17:24) Aligned. Score:
Sequences (17:25) Aligned. Score:
Sequences (17:26) Aligned. Score:
Sequences (17:27) Aligned. Score:
Sequences (17:28) Aligned. Score:
Sequences (17:29) Aligned. Score:
Sequences (17:30) Aligned. Score:
Sequences (17:31) Aligned. Score:
Sequences (17:32) Aligned. Score:
Sequences (17:33) Aligned. Score:
Sequences (17:34) Aligned. Score:
Sequences (17:35) Aligned. Score:
Sequences (17:36) Aligned. Score:
Sequences (17:37) Aligned. Score:
Sequences (17:38) Aligned. Score:
Sequences (17:39) Aligned. Score:
Sequences (17:40) Aligned. Score:
Sequences (18:19) Aligned. Score:
Sequences (18:20) Aligned. Score:
Sequences (18:21) Aligned. Score:
Sequences (18:22) Aligned. Score:
Sequences (18:23) Aligned. Score:
Sequences (18:24) Aligned. Score:
Sequences (18:25) Aligned. Score:
Sequences (18:26) Aligned. Score:
Sequences (18:27) Aligned. Score:

Sequences (18:28) Aligned. Score:
Sequences (18:29) Aligned. Score:
Sequences (18:30) Aligned. Score:
Sequences (18:31) Aligned. Score:
Sequences (18:32) Aligned. Score:
Sequences (18:33) Aligned. Score:
Sequences (18:34) Aligned. Score:
Sequences (18:35) Aligned. Score:
Sequences (18:36) Aligned. Score:
Sequences (18:37) Aligned. Score:
Sequences (18:38) Aligned. Score:
Sequences (18:39) Aligned. Score:
Sequences (18:40) Aligned. Score:
Sequences (19:20) Aligned. Score:
Sequences (19:21) Aligned. Score:
Sequences (19:22) Aligned. Score:
Sequences (19:23) Aligned. Score:
Sequences (19:24) Aligned. Score:
Sequences (19:25) Aligned. Score:
Sequences (19:26) Aligned. Score:
Sequences (19:27) Aligned. Score:
Sequences (19:28) Aligned. Score:
Sequences (19:29) Aligned. Score:
Sequences (19:30) Aligned. Score:
Sequences (19:31) Aligned. Score:
Sequences (19:32) Aligned. Score:
Sequences (19:33) Aligned. Score:
Sequences (19:34) Aligned. Score:
Sequences (19:35) Aligned. Score:
Sequences (19:36) Aligned. Score:
Sequences (19:37) Aligned. Score:
Sequences (19:38) Aligned. Score:

97
97
97
96
95
98
96
96
96
96
97
97
97
98
98
97
98
99
98
98
97
98
96
97
97
96
98
96
96
96
97
98
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Sequences (19:39) Aligned. Score:
Sequences (19:40) Aligned. Score:
Sequences (20:21) Aligned. Score:
Sequences (20:22) Aligned. Score:

Sequences (20:23) Aligned. Score:
| Sequences (20:24) Aligned. Score:
Sequences (20:25) Aligned. Score:
Sequences (20:26) Aligned. Score:
Sequences (20:27) Aligned. Score:
Sequences (20:28) Aligned. Score:
Sequences (20:29) Aligned. Score:
Sequences (20:30) Aligned. Score:
Sequences (20:31) Aligned. Score:
Sequences (20:32) Aligned. Score:
Sequences (20:33) Aligned. Score:
Sequences (20:34) Aligned. Score:
Sequences (20:35) Aligned. Score:
Sequences (20:36) Aligned. Score:
Sequences (20:37) Aligned. Score:
Sequences (20:38) Aligned. Score:
Sequences (20:39) Aligned. Score:
Sequences (20:40) Aligned. Score:
Sequences (21:22) Aligned. Score:
Sequences (21:23) Aligned. Score:
Sequences (21:24) Aligned. Score:
Sequences (21:25) Aligned. Score:
Sequences (21:26) Aligned. Score:
Sequences (21:27) Aligned. Score:
Sequences (21:28) Aligned. Score:
Sequences (21:29) Aligned. Score:
Sequences (21:30) Aligned. Score:
Sequences (21:31) Aligned. Score:

98
98
97
98
98

97
98
97
98
96
97

96
98
oY

97
97
98
98
98
97
98
98
98
98
97
97
97
98
96

Sequences (21:32) Aligned. Score:
Sequences (21:33) Aligned. Score:
Sequences (21:34) Aligned. Score:
Sequences (21:35) Aligned. Score:
Sequences (21:36) Aligned. Score:
Sequences (21:37) Aligned. Score:
Sequences (21:38) Aligned. Score:
Sequences (21:39) Aligned. Score:
Sequences (21:40) Aligned. Score:
Sequences (22:23) Aligned. Score:
Sequences (22:24) Aligned. Score:
Sequences (22:25) Aligned. Score:
Sequences (22:26) Aligned. Score:
Sequences (22:27) Aligned. Score:
Sequences (22:28) Aligned. Score:
Sequences (22:29) Aligned. Score:
Sequences (22:30) Aligned. Score:
Sequences (22:31) Aligned. Score:
Sequences (22:32) Aligned. Score:
Sequences (22:33) Aligned. Score:
Sequences (22:34) Aligned. Score:
Sequences (22:35) Aligned. Score:
Sequences (22:36) Aligned. Score:
Sequences (22:37) Aligned. Score:
Sequences (22:38) Aligned. Score:
Sequences (22:39) Aligned. Score:
Sequences (22:40) Aligned. Score:
Sequences (23:24) Aligned. Score:
Sequences (23:25) Aligned. Score:
Sequences (23:26) Aligned. Score:
Sequences (23:27) Aligned. Score:
Sequences (23:28) Aligned. Score:

96
97
96
96
96
96
98
98
97
97
98
98
98
98
99
95
97
97
97
99
97
97
97
97
99
99
98
98
98
98
97
98
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Sequences (23:29) Aligned. Score:
Sequences (23:30) Aligned. Score:
Sequences (23:31) Aligned. Score:
Sequences (23:32) Aligned. Score:
Sequences (23:33) Aligned. Score:
Sequences (23:34) Aligned. Score:
Sequences (23:35) Aligned. Score:
Sequences (23:36) Aligned. Score:
Sequences (23:37) Aligned. Score:
Sequences (23:38) Aligned. Score:
Sequences (23:39) Aligned. Score:
Sequences (23:40) Aligned. Score:
Sequences (24:25) Aligned. Score:
Sequences (24:26) Aligned. Score:
Sequences (24:27) Aligned. Score:
Sequences (24:28) Aligned. Score:
Sequences (24:29) Aligned. Score:
Sequences (24:30) Aligned. Score:
Sequences (24:31) Aligned. Score:
Sequences (24:32) Aligned. Score:
Sequences (24:33) Aligned. Score:
Sequences (24:34) Aligned. Score:
Sequences (24:35) Aligned. Score:
Sequences (24:36) Aligned. Score:
Sequences (24:37) Aligned. Score:
Sequences (24:38) Aligned. Score:
Sequences (24:39) Aligned. Score:
Sequences (24:40) Aligned. Score:
Sequences (25:26) Aligned. Score:
Sequences (25:27) Aligned. Score:
Sequences (25:28) Aligned. Score:
Sequences (25:29) Aligned. Score;

96
96
96
95
98
97
96
97
97
98
98
98
98
98
97
98
96
97
97
]
98
97
97
97
97
98
98
98
98

98

99
95

Sequences (25:30) Aligned. Score:
Sequences (25:31) Aligned. Score:
Sequences (25:32) Aligned. Score:
Sequences (25:33) Aligned. Score:
Sequences (25:34) Aligned. Score:
Sequences (25:35) Aligned. Score:
Sequences (25:36) Aligned. Score:
Sequences (25:37) Aligned. Score:
Sequences (25:38) Aligned. Score:
Sequences (25:39) Aligned. Score:
Sequences (25:40) Aligned. Score:
Sequences (26:27) Aligned. Score:
Sequences (26:28) Aligned. Score:
Sequences (26:29) Aligned. Score:
Sequences (26:30) Aligned. Score:
Sequences (26:31) Aligned. Score:
Sequences (26:32) Aligned. Score:
Sequences (26:33) Aligned. Score:
Sequences (26:34) Aligned. Score:
Sequences (26:35) Aligned. Score:
Sequences (26:36) Aligned. Score:
Sequences (26:37) Aligned. Score:
Sequences (26:38) Aligned. Score:
Sequences (26:39) Aligned. Score:
Sequences (26:40) Aligned. Score:
Sequences (27:28) Aligned. Score:
Sequences (27:29) Aligned. Score:
Sequences (27:30) Aligned. Score:
Sequences (27:31) Aligned. Score:
Sequences (27:32) Aligned. Score:
Sequences (27:33) Aligned. Score:
Sequences (27:34) Aligned. Score:

96
97
97
99
97
97
97
97
99
99
99
98
98
96
96
96
96
99
97
97
98
98
99
98
99
98
95
96
97
97
99
97
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Sequences (27:35) Aligned. Score:
Sequénces (27:36) Aligned. Score:
Sequences (27:37) Aligned. Score:
Sequences (27:38) Aligned. Score:
Sequences (27:39) Aligned. Score:
Sequences (27:40) Aligned. Score:
Sequences (28:29) Aligned. Score:
Sequences (28:30) Aligned. Score:
Sequences (28:31) Aligned. Score:
Sequences (28:32) Aligned. Score:
Sequences (28:33) Aligned. Score:
Sequences (28:34) Aligned. Score:
Sequences (28:35) Aligned. Score:
Sequences (28:36) Aligned. Score:
Sequences (28:37) Aligned. Score:
Sequences (28:38) Aligned. Score:
Sequences (28:39) Aligned. Score:
Sequences (28:40) Aligned. Score:
Sequences (29:30) Aligned. Score:
Sequences (29:31) Aligned. Score:
Sequences (29:32) Aligned. Score:
Sequences (29:33) Aligned. Score:
Sequences (29:34) Aligned. Score:
Sequences (29:35) Aligned. Score:
Sequences (29:36) Aligned. Score:
Sequences (29:37) Aligned. Score:
Sequences (29:38) Aligned. Score:
Sequences (29:39) Aligned. Score:
Sequences (29:40) Aligned. Score:
Sequences (30:31) Aligned. Score:
Sequences (30:32) Aligned. Score:
Sequences (30:33) Aligned. Score:

97
97
97
99
99
99
96
97
98
98
99
98
97
98
98
99
99
99
97
95
95
97
96
96
96
96
97
97
97
96
96
96

Sequences (30:34) Aligned. Score:
Sequences (30:35) Aligned. Score:
Sequences (30:36) Aligned. Score:
Sequences (30:37) Aligned. Score:
Sequences (30:38) Aligned. Score:
Sequences (30:39) Aligned. Score:
Sequences (30:40) Aligned. Score:
Sequences (31:32) Aligned. Score:
Sequences (31:33) Aligned. Score:
Sequences (31:34) Aligned. Score:
Sequences (31:35) Aligned. Score:
Sequences (31:36) Aligned. Score:
Sequences (31:37) Aligned. Score:
Sequences (31:38) Aligned. Score:
Sequences (31:39) Aligned. Score:
Sequences (31:40) Aligned. Score:
Sequences (32:33) Aligned. Score:
Sequences (32:34) Aligned. Score:
Sequences (32:35) Aligned. Score:
Sequences (32:36) Aligned. Score:
Sequences (32:37) Aligned. Score:
Sequenees (32:38) Aligned. Score:
Sequences (32:39) Aligned. Score:
Sequences (32:40) Aligned. Score:
Sequences (33:34) Aligned. Score:
Sequences (33:35) Aligned. Score:
Sequences (33:36) Aligned. Score:
Sequences (33:37) Aligned. Score:
Sequences (33:38) Aligned. Score:
Sequences (33:39) Aligned. Score:
Sequences (33:40) Aligned. Score:
Sequences (34:35) Aligned. Score:
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Sequences (34:36) Aligned. Score:
Sequences (34:37) Aligned. Score:
Sequences (34:38) Aligned. Score:
Sequences (34:39) Aligned. Score:
Sequences (34:40) Aligned. Score:
Sequences (35:36) Aligned. Score:
Sequences (35:37) Aligned. Score:
Sequences (35:38) Aligned. Score:
Sequences (35:39) Aligned. Score:
Sequences (35:40) Aligned. Score:
Sequences (36:37) Aligned. Score:
Sequences (36:38) Aligned. Score:
Sequences (36:39) Aligned. Score:
Sequences (36:40) Aligned. Score:
Sequences (37:38) Aligned. Score:
Sequences (37:39) Aligned. Score:
Sequences (37:40) Aligned. Score:
Sequences (38:39) Aligned. Score:
Sequences (38:40) Aligned. Score:
Sequences (39:40) Aligned. Score:

99
98
97
98
97
99
97
97
97
97
98
97
98
98
98
98
98
99
99
99
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